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CENTRISEAL Slurry Pump 


Operating entirely without sealing water, 


delivers the pulp UNDILUTED. 


ie 


interchangeable with the new 


HYDROSEAL Slurry Pump 


Beeause their acid slurries must not contaminated, uranium mines 


are finding Centriseal pumps the answer their common need for 

efficient operation with economy. With close clearances protected from 

abrasive wear auxiliary vanes instead sealing water, Centriseals de- 

liver pulp undiluted. Their wearing parts molded rubber Neoprene 

outlast metal equivalents many, many times, and are easily replaced 

the tube tire. Write about your abrasives-handling problem. 

THE ALLEN-SHERMAN-HOFF PUMP CO. 

Dept. B—259 Lancaster Ave., Wynnewood, Pa. 

throughout the World 


11,000 


4,000 DOWN 


Ingersoll-Rand PRE Compressors 
keep rock drills working top efficiency 


Installed elevation 11,500 feet above sea level, 
three 800-horsepower and two 600-horsepower 
Ingersoll-Rand PRE compressors, two which are 
shown here, supply 100-psi air for Ingersoll-Rand rock 
drills Climax Molybdenum Company’s two-level 
development mining Climax, Colorado. The modern 
compressor building located the surface, directly 
above the mine workings, which contributes maxi- 
mum efficiency for air distribution. 


This dependable supply air power helps keep pres- 
sure 100-psi the cutting faces, thus 
assuring optimum resu!ts for the drilling operations 
which enable Climax produce approximately 30,000 
tons ore per day. 


High Efficiency 

Quiet Operation 

Remarkable Durability 
Air-Cushioned Action 


Entirely different 


Way down underground the 1200 level, this 400- 
horsepower Ingersoll-Rand PRE compressor and two 
smaller units provide 100-psi drilling air for zine and 
lead mining operations Bunker Star Mine 
the Coeur district Idaho. 


Located 1200 feet below the shaft collar, these units 
feed into the same air line another PRE unit the 
4,000 level. With dependable I-R compressors both 
ends the system, line losses are reduced and full 
pressure maintained the drills. 


Ingersoll-Rand PRE Compressors, the horizontal, double-acting 
crosshead type, are heavy-duty machines built for continuous full-load 
service. Their extra stamina and low maintenance are big assets 
mining service. The completely sealed frame keeps out dust and dirt. 
Running gear requires internal adjustments. 


Pipeless force-feed lubrication cuts operating and maintenance costs. 
These and many other the PRE ideal compressor for 
use wherever large volumes air are handled and pressures must 
maintained within close limits over the complete capacity range. 
Ask your I-R representative for complete information. 
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LETTERS 


Engineering Underpaid 


have read with interest your cam- 
paign improve wages for engineers 
the mineral industries. After just re- 
ceiving May issue E&MJ and 
noting particular pages and 
and also your article “CIMM Probes 
Engineering Shortage,” felt you might 
interested few comments from 
recent (1952) mining graduate. The first 
thing will say don’t into mining for 
the money. That old saying that you have 


regard recent appeals edu- 
cators drum candidates for en- 
gineers the mineral industry, would 
like take exception the so-called 
average salary range cited for engineers. 


The only engineers have ever heard 
that were making around $10,000 
year ten years after graduation were 
either born married into some vice 
family. The rest less for- 
tunate souls would consider ourselves 
fortunate drawing down the $7,500 
they schedule for only five-year shift 
the salt mines. 

actual cash paid, those the mining 
other fields, until one looks below the 
surface. The mining engineers have 
work hour weeks for their 
money while most other engineers work 
only hour week, hourly basis 
the average mining engineer after four 
years college will make for about 
the first five six years after graduation, 
give take few cents, the same the 
average truck driver the same job, 
with the exception that the truck driver 
will get paid holidays. This something 
unheard the engineering profession. 


the last job that was on, the 
engineers got Christmas Day off the 
grace the general manager, and Labor 
Day off because the union refused 
work that day. 


The rest the holidays were just red 
number instead black one the 
calendar. 


From conversations with other en- 
gineers, find that these conditions are 
not peculiar just one two locations, 
but are pretty much par for the course. 


final point, would like men- 
tion what seems trend most 
companies. The engineers are put into 
department labeled “Engineering” 
where they perform surveying and other 
miscellaneous services, but are generally 
overlooked when comes promotions 
wage increases. Most the promo- 
tions seem come from the ranks 
the miners and equipment operators 
the job. 


Mining Engineer 
Riverside, Calif. 
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BEGoo 


drich 


conveyor belt 


doubles production, cuts costs 40% 


Nyfil fabrics give belts greater strength, yet cost more 


this big Pennsylvania plant, 
limestone used hauled the 
crusher cars drawn locomotive. 
But the system was too slow and costly. 
conveyor belt was considered, But 
the company was afraid that the heavy 
boulders crashing down would 
break the fabric reinforcement, would 
soon wear out the 

They talked over with Good- 
rich engineers, who convinced them 
that there was Goodrich 
that could take this abuse. The 
Goodrich Nyfil fabric, named be- 


cause nylon used cross threads 
the fabric give extra strength 
without adding weight. Good- 
rich belts made with Nyfil are much 
stronger and have greater impact re- 
sistance and hold fasteners better than 
belts made with cotton fabric. 

The Goodrich belt, with Nyfil 
fabric, had been use months 
when the picture was taken, needed 
maintenance, looks would last 
five years more. has increased pro- 
duction 100%, cut costs 40%, released 
four men badly needed for other work 

Goodrich made with 
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nylon-filled fabrics, have been use 
many years now and are doing con 
veying jobs that were once considered 
Have your Goodrich 
distributor tell you the advantages 
belts made with Nyfil, write 
Goodrich Industrial Products Com 
pany, Dept Akron 18, Ohio 


B.EGoodrich 


INDUSTRIAL PRODUCTS 


longer, 
service from 
wire rope 


SESS 


Lubricated with Texaco Crater, your wire 
rope will stay strong longer, matter how rugged the job does. 
Texaco Crater’s extra-tough film gives each strand sure protection 
against wear and rust—penetrates right through the core, too. 
assured dependable rope service and real saving 
maintenance costs. 


Texaco Crater also does great job open gears. Its 
protective film stays gear teeth—provides smooth, quiet opera- 
tion with far less wear. 

you prefer the application ease fluid lubricant for both 
wire rope and gears, use Texaco Crater Fluid. has all the pro- 
tective, cost-saving properties regular Crater. 

For your mine car wheels, use Texaco Olympian Grease—the 
lubricant that assures quick starts, longer bearing life and lower 
maintenance costs. 

Texaco Lubrication Engineer can help you get more efficient, 
more economical performance from all your equipment. Just call 
the nearest the more than 2,000 Texaco Distributing Plants 
the States, write The Texas Company, 135 East 42nd Street, 
New York 17, 


PX 


1 
us 


FOR OVER YEARS, MORE COPPER 
HAS BEEN MINED THE U.S. WITH TEXACO-LUBRICATED 
THAN WITH ANY OTHER 


4 3 


Wy 


Lubricants and Fuels 


FOR THE MINING INDUSTRY 
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Look What’s Happened 
Classification... 


Wet classification —important unit operation throughout the process industries 
demands special equipment and wide range designs. Typical this trend 
specialization the new, ultra-modern phosphate rock washing plant Armour 
Fertilizer Works near Bartow, Florida. less than nineteen individual Dorr 
“Classifiers” five radically different designs are being used for size separation. 


ation 


6 
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entrates prior 


ator handles 


separ 
High Dorr Type Hydro 
further treatment. 


tors 


Desliming ot! devices. Units resp 
Dorr-Oliver the only manufacturer complete line wet classi- 
fication equipment. When you call Dorr-Oliver you can sure 
solve your particular classification problem. 
and Vactrol Reg. U.S. Pat. Off. 


ATE OC 
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GISMO 
and New Low 


f 


LOADS AND TRANSPORTS 100 tons per hour with mucking and below dumping mine installa- 

300 Gismo loading mechanism mounted tion, There crash loading. Dipper 
integral with 6-ton capacity body and operator edge crowded into the muck pile similar 
dumping device. Above you see Gismo methods employed experienced hand shoveler. 


t J 4 ue —— 


5161 


Master Plan for Record Tonnages 


Cost Developing and Producing! 


THIS MASTER PLAN eliminates the need 
synchronization between the various phases mining. 
Drilling, blasting, loading, hauling and hoisting are 
kept independent each Delays any one 
phase not set chain reaction and result 
delays any all other phases, Maximum efficiency 
assured, 


You are going like the Gismo Method also 
because requires few machines, few men, less plan- 
ning and integration. 

Your men are going like the equipment and 
the flexibility its operation. The Gismo itself 
general purpose utility self-loading transport. 
simple, versatile and built take the punishment 
rock excavation. special development facilities 
conditions are usually required. operates sloping 
ore bodies with irregular outlines, well large 
relatively small openings. unusually simple piece 


equipment requiring little maintenance. Its initial 


IMPORTANCE THE GISMO STOPE DRILLING JUMBO 
cannot overlooked. Since heads the mine ore 
extraction process, high-speed drilling and 
made possible the Gismo Jumbo necessary keep 
enough rounds available for the Gismo Self-Loader. 


cost can reasonably compared with one main- 
tenance cost alone much the conventional equip- 
ment present use. 

YOU USE SAME EQUIPMENT FOR 
MENT AND PRODUCTION: Gismo Drilling 
Jumbo, Gismo Self-Loading Transport, 
incline ramp, any required number Auto- 
matic Bottom Dumping Ramp Cars, locomotive and 
track. production the cars and locomotive are used 
transport the ore from surge pocket. 

urge you investigate the Gismo System 
and its Master Plan for record tonnages and low cost 
development and production. encourage you 
compare with all other methods—involving new 
old equipment. our opinion that once you make 
direct comparisons you will recognize that any system 
without the Gismo Master Plan obsolete. 


Write today for complete Sanford-Day 


lron orks, Knoxville, Tenn. 


TREMENDOUS ECONOMY from directly 
into Automatic Ramp Cars tunnel 
production same cars are used haul ore from surge 
pockets. Some you must thinking you are reading 
fantastic ideas, figures and statements. All are very 
true, real and conservative. 


“SUPER MARKET FOR MINE types PRECISION WHEELS 
HOISTS, CAR RETARDERS, SPOTTERS, PUMPS AND SPRAY SYSTEMS GISMO 
transports supports jib mounted hack moves 


boulder 
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mokes its own roadways and cleans completely new 
method hard rock mining offering tremendous reduction cost per 
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Edison 


Filament Bulb 


means continued, full light 


See that double 
ment the 
your proved pro- 
tection against 
time for the miner, 
and short crew for 
the foreman. one 
filament burns out, 
turn the switch 
restores continued, 
brilliant, full 
nation 
light, not just 
gency light! 


SAFETY EQUIPMENT HEAD 


your service our job help youl 


When you have safety problem, M.S.A. 


FOR 


MINE SAFETY APPLIANCES COMPANY 


201 North Braddock Pittsburgh Pa. 


Your Service: Branch Offices the 
United States and Mexico 


MINE SAFETY APPLIANCES CO. CANADA, LTD. 
Toronto, Montreal, Calgary, Edmonton, Winnipeg, 


FAST, ECONOMICAL 
LAMPROOM OPERATION 


The miner serves himself! seconds has his lamp off the rack, his 
belt, and ready for his shift. And the same holds true when the shift 


over. Add Edison Self-Service pays off maximum lamproom 


will happy show you how Edison Self-Service can bring 
economy and efficiency your lamproom. Write call for details. 


Vancouver, Sydney, N.S. 


14.8 MILLION YARDS MOVE, BRIDGES BUILO, 


29.6 MILE DALLAS-FORT WORTH 


<< 

WAS THERE! 


Ve 
Note how self-propelled scrapers are tandemed tackle the sun- 
hardened soil. Tires are wide-base Hard Rock Lugs—now 
helps construction men 
nad 
bak beat tight work schedule. a 


OTHER 3-T NYLON CORD TIRES— 
CONVENTIONAL End tube and flap troubles FOREVER! 


TUBELESS! 
Specify Goodyear 3-T NYLON CORD TUBELESS TIRES 
new equipment every size! 


HARD ROCK 


LUG 
Goodyear tubeless tires and rims are now standard foremost original equip- 
ment—or supplied specification. 

HARD ROCK 
RIB them, you get the regular Goodyear cost-cutting features PLUS many new 
savings time, trouble and tire-cost-per-yard, possible only with Goodyear 
ALL-WEATHER TUBELESS. 
MENTION JUST FEW: tube flap troubles—no tube replace- 
ments—easier mounting and dismounting—airtight assembly—cooler running 
SURE-GRIP 
—slow leaks instead blowouts—easier re-usable 
Get all the facts from your helpful Goodyear dealer. Goodyear, Truck Tire 
Dept., Akron 16, Ohio. 

nearby Goodyear dealer sign 
MORE TONS ARE HAULED GOODYEAR TRUCK TIRES THAN ANY OTHER KIND 


better tire care. Road Lug, Sure-Grip, The Goodyear Tire Rubber Akron, Ohio 
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TWO 
GREAT 


NAMES 


Teamed For 


Two steelmakers, each known for its achieve- 
ments its own particular field producing 
forged and annular rolled products are now 
combined supply requirements the largest 
and smallest. Two groups production and 
research engineers are joined better serve 
American industry. The new company 
totally owned subsidiary Heppenstall and 
will operate independently. Each company will 
continue offer American industry the custom 
made products for which famous. 


HEPPENSTALL COMPANY 


4 
~ hoy ~ 
4 
q 
HEPPENSTALL 


your mining problem like that Standard Slag 
Co. Gabbs, Nevada, where your equipment has have the 
tain climbing ability goat maybe you sea going job like that 
Sulphur Co. Port Sulphur, La., where mining done inland channels. 
our equipment has be. 


Freeport 
The material where you find and that’s where 
Northwest Crawler equipment serving all kinds mining Northwest 
ability places and things little faster, makes cost 
cutter and saver whether it’s afloat barge handling the 
Steering with positive traction while turning well when going straight 
where other machines have difficulty. 
you for any condition. 
ndent 


ahead, tak 
wide range boom hois 
The Northwest Dual Independen 


Crowd Shovels 
Uniform Pressure Swing Clutches, the 
Cushion Clutch and other Northwest advantages make 
mining work. 
Now the time learn about Northwest 
over with Northwest man. 

NORTHWEST ENGINEERING COMPANY 


1509 Field Building, 


equipment fits 
other 


Crowd utilizes force mos 
Control, the 


Clutch 
machine 


superior 


Plan have one. Talk 


Mountains handling 

Magnesite Ore for 

; 

Convertible for any Mining Material Handling Excavation 


Your Wickwire Rope distributor 
and our steel 
always your service 


This melter—at Wickwire’s open 
hearths where wire rope steel made—is 
with your Wickwire Rope Distributor every 
time makes call. 


True, he’s physically the open hearth 
compounding steel with the sharp eye 
expert. But your Wickwire Distributor 
makes his call with the full assurance that 
the steel Wickwire Rope has the right 
chemical content and grain size because 

it’s always produced under rigidly controlled 
conditions experts. 


It’s just one more reason why your Wickwire Rope Distributor 
knows he’s got top-quality rope, slings and strand sell 
that these products will serve you well. 


4082 
PRODUCT THE COLORADO FUEL AND IRON CORPORATION 
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Cuts maintenance, 
fuel bills “way 


Reno Construction Co., Overland 
Park, Kansas, has practically elim- 
inated hauler maintenance their 
limestone quarry replacing 
fleet dump trucks with two 
Tournapull Rear-Dumps. 


These Westinghouse 
rear-dump units, with their welded 
all-steel construction, have far fewer 
breakdowns than other haulers 
the job. was not unusual for 
Reno have several trucks tied 
once with broken springs, dam- 
aged bodies, hydraulic leaks, tire 
injuries. Tournapull Rear-Dumps, 
however, are seldom the shop for 
repairs. These rigs use big low- 
pressure tires instead springs and 
spring hangars have frames, 
hydraulics, jack-lines. 


“Our Rear-Dumps have 
cut maintenance and fuel bills way 
down,” says Foreman Thomas, 
“They have been very satisfactory 
and economical operation.” 


Subsidiary 


Says Supt. Charles Reedy, “These 
rigs have relieved lot 
maintenance problems. Now can 
depend upon 
with less hauling Mov- 
ing screened-rock hopper, for 
example, the Rear-Dumps ac- 
counted for 1200 tons hours, 
according Mr. Reedy. 
averaged 800 ft. one-way including 
250 ft. 15% grade. 


Stripping cap-rock overburden, 
these 9-ton were loaded 
shovel. Haul 725 ft., dump 
farmer’s field build stockpond 
dam, and return 725 ft. took 
little minutes. With this out- 
put, Reno will greatly speed prepar- 
ation 40-acre When strip- 
ping done, units will used 
chiefly haul limestone from 
quarry crusher. being un- 
covered will last Reno for years. 


you would like further informa- 
tion LeTourneau-Westinghouse 


Dumps seconds with power-steer and 
instant 4-wheel air Rear-Dump backs 
sofely down 12% dumps 
heaped load, and returns grode...all 
less than minute. 


Rear-Dumps, Scrapers, other in- 


terchangeable work units behind 


your same Tournapull prime-mover, 
will glad supply you with 
production figures, arrange for 
you see these haulers action. 
Current Rear-Dumps offer 11, 22, 
35-ton Call for names 
Rear-Dump users near you, 


Reg. U.S. Pat. Off, OR-407-M-bw 


Peoria, 


Westinghouse Air 


LeTourneau- WESTINGHOUSE Company 


Brake Company 


* 
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Cyclone installations pay for them- 
selves unbelievably brief periods 
reducing the load to, entirely eliminating 
sludge ponds, and increasing the recovery 
salable coal. 

Ten years progressive research and 


FORT PITT BLVD. 22, PA. 
PHONE COurt 


CHECK THESE ADVANTAGES! 


What the 


CYCLONES 


are doing for the 


Closed circuit operation 


Recovery fine coal 


Prevention stream pollution 


Controlled washing water densities 


Sharp classification for washing operation 


assure you the finest cyclones engineered 
into the best designed clarification circuits. 

will gladly arrange for you visit 
plants where Cyclones have increased 
operating profits. 


Write for Booklet CT-954. 
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Rubber-tired tractor clears mine-floor after blasting 


Rig also cleans around shovel 


winter, plows snow from haul roads and blast areas 


With drilling and blasting done 
throughout the day along ore 
body two miles length, this 
New York open-pit iron mine has 
major cleanup problem, They 
have licked the problem with the 
speed and maneuverability 
Tournatractor. 


the relatively long runs be- 
tween operating faces, this 
mph rig makes much faster trip 
than could crawler-tractor. An- 
other advantage Tournatractor 
that does not cut-up the 
surface the haul roads like 
crawler does. 


During winter, Tournatractor also 
finds time plow snow from the 
pit roads and loading areas. 
also clears areas blasted. 


Subsidiary 


This keeps snow from getting 
mixed with the shot rock and 
later from causing trouble inside 
the crushers. 


“Excellent night 


For work the night shift, own- 
ers are particularly pleased with 
the lights their Tournatractor. 
They find that “night work does 
not slow this rig nor put any 
limitations areas where can 
travel work.” 


For proof these advantages, 
ask for demonstration your 
pit this high-speed 208 ma- 
chine. See for yourself how quick- 
and how economically will 
handle your scattered pushing, 
pulling and dozing jobs. 


Tournatractor quickly cleans mine floor, 
erator makes effective use of rig's instant 
shift, constant-mesh transmission to doze and : 
back away Big tires provide plenty 

flotation and traction, have good 


bility despite the abrasive, rocky footing, Unit 
works hours day, days week, helps 
both stripping and ore 


The ore body being mined here was 
discovered 1810 engineers survey- 
ing military road between Albany and 
Ogdensburg. Only small amount 
iron was removed, however, until 1944 
when modern methods beneficiating 
magnetite and low-grade non-magnetic 
martite ores made the operation profit- 
able. This year, 1,300,000 gross tons 
will processed, All will taken from 
deposit slightly over miles long 
and 200’ 1400’ content 
averages Overburden includes 
hanging wall granetized 
gneiss, plus glacial drift 
(mostly sand, hardpan, and 
Height operating faces set 50’ 
except for some first cuts Drill- 
ing made with 42-T and 50-T churn 
drills, with chrome-nickel-moly bits 
4340 grade. Nine-inch primary holes 
are spaced about apart and hurden 
Every pound explosive breaks about 
2.35 gross tons crude ore, This 
loaded by 4" yd. shovels into 22-ton 
rear-dumps and transported the 
inch primary crusher, Rock chunks too 
big pass the dipper (about 
chunk per tons crude ore) are re- 
duced handling size 4-ton drop 
ball handled truck 


Tournatractor—Trademark 1-751-M-b 


LeTourneau-WESTINGHOUSE Company 


Peoria, Illinois 
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JOY Electrical 


Connectors 


Yours the ashing 
WITHOUT OBLIGATION 


BULLETIN 


Provide complete infor- 
mation on JOY Aftach- 
and Molded-to- 
cable type connectors. 


BULLETIN Ne. 


Twelve pages 
trations and descrip- 
tions on JOY portable 
lighting (String-a-lite) 
and strings. 


BULLETIN 


trates JOY's complete 
line cable vulcon- 
izers, molds and 
supplies. 


PROTECTION AGAINST 


PRODUCTION LOSSES 


JOY Vuléanizers For 


Portable Lighting 


Lines 


You buy better Insurance against “downtime 
caused faulted power feeders and lighting lines than 
JOY electrical connectors, portable lighting lines (String-a- 
lite) and cable vulcanizers provide. Designed organiza- 
tion which has been making this type equipment for Metal 
Mining needs for almost thirty years, these JOY products can 
relied provide years dependable, maintenance-free 
service. 


ELECTRICAL PLUGS AND More electrical connectors 
are used mining operations than all other brands combined. Factor 

molded resilient insulated units, they can't 
lose shape when struck hard moisture and 
and require pampering provide long life safe, efficient service. 
Hundreds styles and sizes are available for mining needs. for 
sake, remember JOY when you need electrical connectors 

Bulletin No. B56 provides details. Ask for your copy. 


PORTABLE LIGHTING LINES (String-a-lite) Require special tools 
talents install dismantle. Can quickly lengthened, shortened 
moved the exact needs any working passage area. 
Supplied one-piece factory molded sections light outlets 
that inter-connect through JOY male and female make 
the complete string. Choice five socket and two end plug designs. 
Mating power also Bulletin B52 provides com- 
plete details. 


CABLE VULCANIZERS for rubber, Neoprene, Buna and thermoplastic 
jacketed cables. Simple operation, JOY vulcanizers quickly pay for 
themselves making possible repair cuts and breaks vital 
portable power lines immediately. Two types are available “Steam” 
and “Direct Both are heated electrically with automatic tempera- 
ture controls, Bulletin B48a describes these vulcanizers detail and 
lists molds vs. cable sizes. Ask for your free copy. 


MANUFACTURING COMPANY 


General Offices: Oliver 
Joy Manufacturing Co., (Cana 


Pittsburgh 22, 
da) td. 


Specialists Creating Electrical Connectors 
for Mining Applications, Since 1928 
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Here low-priced grader with 
big capacity for hard work. Weighing 
diesel engine, handles many 
jobs done larger machines, saves 
you money general grading and 
road maintenance. Big value, Adams 
out-works, out-maneuvers any 
grader its size and price class, 


Works like big machine 


Like the larger Adams machines, the 
has working speeds under 6.5 
mph, and optional speeds 
for full use engine power slow, 
rugged, precise Travels job- 
to-job 18.3 mph. 


Blade controls are straight-line-thrust 
hydraulic. Moldboard swings from 
ditch-cut 90° high bank-cut, 
either side grader, less than 
minute, without operator leaving cab. 
10-ft. slide-shift moldboard has pitch 
positions, and reaches outside 
wheels. Leaning front wheels, hy- 
draulically operated, offset side thrust, 
make short turns possible. Wide tread 
front, 77” rear) gives stability, 
safety, and easy handling slopes. 


Built like big machine 


big 10:00 tires all six 
wheels give firm footing and minimum 


Today’s big news 


motor graders 


Subsidiary 


rolling resistance. Sturdy 4-wheel tan- 
dem-drive utilizes full engine power, 
provides push-power and traction for 
doing many the 
Rugged diesel engine cranked elec- 
trically, starts quickly all seasons. 


Optional cab, open enclosed type, 
has inside height, floor ceiling, 
without use “foot wells”, 


Operator controls blade 
movement from cab, 
swings moldboard ditch. 
cut 90° high 
one mo- 
tion. Exclusive gear as- 
sembly multiplies hy- 


Four work speeds, 1.8 
6.4 mph, provide the 
best power and speed 
for each particular job 
assignment. 


Sturdy one-piece, rectangular-welded- 
section frame, and strong Y-shape 
drawbar, withstand punishing shocks 
and stresses. Arched frame provides 
17” blade clearance clear shoulders 
when climbing out ditch, 


Anti-friction steering, and smooth, 
fast-acting hydraulic brakes give oper- 
ator confidence work travel 
highest practical 


Scarifier, power-shift moldboard, 
moldboards, cab, and other accessories, 
available optional 


See Adams action 


will glad prove you that 
well larger Adams graders, 
work harder, faster, and lower cost 
than other graders similar size and 
Why not call write and ask 
for competitive demonstration? 

Model 220... hp...14,865 
Model 330... hp...20,500 Ibs. 
Model 440...104 hp...21,500 Ibs. 
Model 550...123 hp...23,500 Ibs. 
Model Ibs. 


AG-44-G-6 


Peoria, 


Westinghouse Air Brake Company 
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Westinghouse-equipped ore unloaders 


break record 436 ton-hours 


Rugged Hevi-duty mill motors and brakes take tough 


shock treatment 2350 tons hour 


Westinghouse d-c motors with larger shaft diameters 
between rigid bearing supports are designed and built 
break records rugged operations like this. 

This just one reason why Westinghouse motors 
were specified the Pennsylvania Railroad when 
new ore unloader was needed increase the produc- 
tion capacity. Another reason was the superior service 


record Westinghouse motors the unloaders 
already 

will pay you investigate the many other equally 
important factors about Westinghouse d-c motors and 
brakes that mean longer life and dependability. You 
can get all the details from your Westinghouse sales 


engineer. Call him today. 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS HAPPENING TODAY! 


Three million tons ore 1955 and production still going 
this year! The ability Westinghouse motors and brakes 
stand under continuous loading and reversing duty makes 
them first choice for grueling operations like this. 


Juiy 1956—Engineering and Mining Journal 


Here the heart ore unloader— Westinghouse Hevi-duty 
600 Series mill motors and (self-adjusting) d-c brakes. 
Westinghouse engineers are ready work with you determine 


the characteristics you need for controls and brakes. 
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Lined ... and relined with Lorain... 


Primary clinker mill grinds 37,873,000 bbls. 


feed efficiently and economically 


Hudson, New York, the Universal Atlas Cement 
Company has been using USS Lorain Rolled Steel 
Plate Linings its grinding mills since 1938. One 
10’ 12’ Preliminator alone has ground 37,873,000 
barrels clinker February 13, 1956, consuming 
only two sets linings and lift bars. 

The first lining this mill was made liner 
plates and lift bars, Section M-3714, designed permit 
replacement bars during life the lining. grind- 
ing the million barrels clinker, one lining and one 
set renewal bars were completely worn out. But 
despite the tremendous tonnage processed, the second 
lining installed was still serviceable condition when 
the mill went down for general repairs February. 


HEAVIER-DUTY LINING—The performance the orig- 
inal Lorain linings was impressive that management 
Universal Atlas decided install the latest type 
Lorain lining with deep recessed liner plates and extra- 
heavy lift bars, Section M-4497, further increase the 
mill’s grinding efficiency and eliminate the need for 
replacing bars. The new type lining was installed 
during the repair period February production 
would not interrupted during the peak season this 
Frankly, shutdown due lining problems 


This Preliminator mill Uni- 
versal Atlas Hudson, New York, 
plant has ground 37,873,000 clinker 
rate 360 per hour. 


The designed bolts will hold the 
Lorain Lining snug and tight for the life 
the lining without fear breaking. Lorain 
Linings are made tough, rolled steel that 
tailor-made accurate shapes. 


expected for the next several years. 

LONGER CONSTANT LIFT—USS Lorain Rolled 
Plate Linings are made tough, rolled steel that means 
longer grinding life. Lift bars are rolled alloy steel, 
heat treated obtain hardness differential that will 
maintain lift height throughout life the lining, thus 
providing maximum grinding cfficiency. Each Lorain 
Lining tailor-made fit particular mill. The 
linings fit snugly—shell wash eliminated. Mr. 
Glasspool, Maintenance Supervisor Hudson, said 
“Lorain Linings are designed right and they fit tight. 
Each piece was properly marked, had trouble 
with installation.” 

These heavy-duty linings installed Universal 

Atlas will provide effective grinding action without 
fear broken bolts, cracked plates bars, and will 
continue perform efficiently until the plates wear 
paper-thin. 
WE’RE GLAD HELP—If you are not aware the 
merits USS Lomin Rolled Plate Linings and are 
not using them—if you are experiencing lining difficul- 
ties any nature, will glad have sales rep- 
resentative call you. Just write to: United States 
Steel, 525 William Penn Place, Pittsburgh 30, Pa. 


Aithough there was still some life left 
the old lining, management decided in- 
stall the heaviest-duty Lorain Rolled Plate 
Lining for even greater grinding efficiency, 
and assure continuous operation for 
several years come. 
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These new, heavy-duty lift bars, Section M-4497, and 2-inch-thick liner plates are expected increase mill This lining will retain 
lift for millions USS Lorain Rolled Plate Lining successfully grinds until plates are worn paper-thin. USS special man- 
holes and covers were also unusual feature this installation. 


STATES STEEL CORPORATION, PITTSBURGH STEEL DIVISION, SAN FRANCISCO 


UNITED STATES STEEL EXPORT COMPANY, HEW YORK 


USS LORAIN ROLLED PLATE LININGS 
and USS GRINDING BALLS 


TEWNESSEE COAL FAIRFIELD, ALA, 


STATES 
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lower 


ore reductior 


COSTS THE 
HIGHER EFFICIENCY 


REDUCTION 
CRUSHERS 


When faced with the problems boosting 
daily tonnage figures and lowering production costs 
the same time, find the solution Traylor 
the same more than 806 operators all 
types secondary crushing installations throughout 
the world. 


This proven production ability the due 
mainly the unique design its self-tightening bell 
head and Traylor curved concaves. Both these 
outstanding design features were developed the 
result more than half century Traylor en- 
gineering experience this highly specialized field. 


Traylor original curved crushing surfaces apply 
power direct crushing force. Traylor curved 
concaves working combination with the Traylor 
bell head reduce lifting and churning material 
the crushing chamber. 


Get all the facts Traylor Gyratory Crushers 

send for your copy Traylor Bulletin #8112 
describing all the features the which can lead 
you more profitable ore reduction. 


TRAYLOR ENGINEERING MANUFACTURING CO. 
818 MILL ST., ALLENTOWN, PA. 


SALES OFFICES: New York + Chicago + San Francisco 
CANADIAN MFR: Canadian Vickers, Ltd., Montreal, P. Q. 
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REAR-DUMPS 


MINE, QUARRY and INDUSTRIAL WORK 


10-Ton 
Model has 128 h.p. engine Euclid Rear-Dump hauling units for off-highway 
service are available five sizes with capacities 
mounted drive 10, 15, 22, and tons. They have diesel 


with 12.00 duals, 


engines 128 600 total horsepower. 


The simple rugged construction pays 
off long life and low maintenance cost. 
You get more work-ability because less 
down time for repairs. There are more 
Rear-Dump “Eucs” service than all other makes 
off-highway haulers combined. 


Have your Euclid Dealer give you facts and 
figures the complete line Rear-Dumps 
and other Euclid you may find, 
hundreds owners have found, that 


Euclids are your best investment. 
There two 
EUCLID DIVISION, GENERAL MOTORS, Cleveland 17, Ohio 


5-speed transmission 

and 14.00 tires. Model 

has 165 h.p. engine, and yd. 

body. R-15 hos 218 h.p. engine, 

spring mounted drive axle, power steering and 
for either model. 


Model FFD has two engines providing total 
400 or 436 h.p. to tandem drive axles through separate 
Torqmatic Drives. Dual tires are 16.00 « 25. Exhaust 
heated body has 24-yd. capacity. 


“Euc” equipped with 300 h.p. engine, 


spring mounted drive axie with 18.00 Similar design the Model FFD the 
power steering and yd. with 50-ton Twin-Power Model LLD has total 
Torqmatic Drive 10-speed transmission. Standord 600 h.p. and exhaust heated body with 
quorry body capacity. Tires are 33, 


Euclid Equipment 


FOR MOVING EARTH, ROCK, COAL AND ORE 
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the turn dial, the furnace 
operator can set the required 
total Btu input for multiple- 
fuel open hearth furnace. 


Honeywell Metered 
Ratio Control 
Saves Fuel Dollars 


Fully automatic systems cut costs Honeywell metered fuel-air ratio control sys- 
tems are, fundamentally, fuel savers, and are 
applicable gas, oil, tar, pitch, air, steam 

flow measurement and control. They provide 

direct and immediate indication set points 

and ratio settings. Where panel space limited 

where graphic centralized panel operation 
metered fuel-air ratio control desirable, Honeywell miniature Tel-O-Set in- 
systems your furnaces will get the maximum struments can supplied these systems. 

from available fuel. Moreover, addition 
saving fuel dollars, these systems are de- 
signed for operating convenience. 


single, alternate, combined 


fired installations. 


Each system individually engineered your 
specific furnace and fuel requirements. For 
discussion what Honeywell metered fuel-air 
ratio systems can for you, call your local 
For example, operator can check firing con- 
ditions merely glancing the large, easily- 
read charts and scales the ElectroniK con- 
trollers. With the turn knob, can set MINNEAPOLIS-HONEYWELL REGULATOR Co., 


automatic Btu input control, switch over Industrial Division, Wayne and Windrim 
manual control for startup emergency Avenues, Philadelphia 44, Pa.—in Canada, 
operation. Toronto 17, Ontario. 


REFERENCE Write Data Sheets No. Control No. 6.4-12, Bridge Receivers.” 
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Why Thermoid Hose Lasts Longer 


Mine operators everywhere find Thermoid Hose stays the job longer 
—cuts replacement costs and down time. One big reason quality con- 
struction. Another: Thermoid designs hose for specific conditions and 
Here are three examples: 


High pressure air hose. resistant tube reinforced 

THERMINE heavy duty yarn. Mandrel-built for precision construction 
and greater strength. Smooth, abrasion resistant cover. 

duty hose for water suction service. Smooth bore 

SUCTION wrapped hose with heavy wire reinforcement, durable 


duck plies. 


Wrapped construction, oil resistant 


300 AIR HOSE synthetic tube and covers. Heavy duck 


reinforcing plies. for use mines 
and quarries. 
These are typical examples how Thermoid Personal- 
ized Service meets the specific, exacting requirements 
the mining industry. 


Make Thermoid your choice, 
too for Multi-V Belts... 


Conveyor Belting, spe- 

cifically designed for the job. 


Thermoid Company 
Trenton, W.J. 
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Cutaway view Amsco Pump used for pumping 


taconite tailings. Ali wetted parts are HC-250 Alloy. 


AMERICAN 


HC-250 Alloy 
outlasts previous material 


the Iron Range Minnesota plant 
handling taconite tailings, Amsco Pump 
was equipped with complete HC-250 water 
ends and HC-250 impeller. 

this highly abrasive pumping application, 
the HC-250 water ends have given over 4,500 
wear-hours. The impeller outlasting the 
previous alloy material 

HC-250 special, high-chromium alloy 
perfected for pump parts operations where 


OTHER PLANTS IN DENVER. LOS 


highly abrasive material being moved. This 
alloy not limited purely abrasive problems; 
also has excellent resistance rust, corro- 
sion and impact. 

get extra efficiency from your pumping 
operations, ask your Amsco Pump specialist 
for data HC-250. will analyze your 
requirements and recommend the type 
Amsco Pump—and material for wear-parts— 
best suited for your application. 


American Manganese Steel Division - Chicago Heights, ! 


SELES, NEW CASTLE, DEL OAKLAND, CAL ST. LOUIS; JOLIETTE, QUEBEC 
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SMITH 
Super- 


high speed...terrific impact...grinding 


action much like ball Ore travels 
from feed discharge end against clean 
water flowing the opposite direction 
—emerges clean—with clay and dirt dis- 


integrated and carried away the water. 


low cost installation, operation and 
up-keep. water and 
power. The Telsmith Super-Scrubber 


made four sizes: 60-inch 96-inch; 


with capacities 250 tons per hour. 


Send for descriptive Bulletin 266. 

Philippine mill 

Gold Mining Company 

equipped with 60-inch 
Super Scrubber. 


Minnesota—in the custom mill 
Bros., Virginia, Minn., 
a 96-inch Telsmith Super Scrubber 
turns remorkably clean ore 


minimum cost. é 


SMITH ENGINEERING WORKS 
502 CAPITOL DRIVE MILWAUKEE WISCONSIN 
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Mining men everywhere rely 
Simplex-TIREX cords and cables. 
Simplex-TIREX with its exclusive 
CURED-IN-LEAD SELENIUM NEOPRENE 
ARMOR, flexible, and engineered 
resist abrasion, oil, flame and water. 
TIREX bears the molded markings 
and P-101 signifying listing 
the U.S. Bureau Mines and 
approval the Pa. Dept. Mines. 
Available wide range sizes, 
most mining supply houses and 
electrical distributors. 
SIMPLEX WIRE CABLE CO. 
Sidney Street 
Cambridge 39, Mass. 


22-HD The rugged, 
model, Single-line 
with fittings. Also available 
truck-mounted drill twin-col- 
umn mount for underground 
operation. 


12-B Extremely portable, weighs 
approximately 1200 lbs, Capacity— 
with EWX fittings. Also avail- 
able twin-column mount with air 
motor drive for underground opera- 


No. The lightweight, easily trans- 
portable model. Can taken under- 

round transported airplane, 
even muleback into remote 
areas, with 
fittings. 


CONTRACT CORE DRILLING 
test borings for 


foundation drilling, and grout bole 
drilling are available contract 
basis. Highly crews and com- 
plete stock core drills, bits, and 
accessory equipment are maintained 
all times. 


When these three “aces” 
into the holes, luck longer factor. They are 
sure bet tell you exactly what down there. And, 
Joy, you can find the right the best job for you. 

With capacities ranging from 500 4000 feet (the 
22-HD, with larger power unit and using multiple lines, 
has drilled depths greater than there are Joy 
diamond drills applicable almost any coring job. And 
the best job for you. Here’s why... 


EXTREME PORTABILITY Skid mountings, compact design, and 
rugged construction make possible drag Joy dia- 
mond drills into some the most inaccessible locations. 


VERSATILITY Because they are available with either hydraulic 
screw-feed swivelheads and with choice gasoline, 
electric air power, Joy core drills can fit into any 
drilling program without expensive 

Check your drilling needs against this group out- 
standing drills. One them will suitable your 
needs and will accurate, economical job 
proving the mineral value your property. Write today 
for literature the machine you need Joy 
ing Company, Oliver Building, Pittsburgh 22, Pa. Canada: Joy 
Manufacturing Company (Canada) Limited, Galt, Ontario. 


Write for 


LARGEST MANUFACTURER 
DRILLS AND MOTORIZED DRILL 


SINCE 


the 
is : 
fr 
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for extra strength 


Mine car axles always take beating. But where service 
especially rugged, manufacturers like Card Iron Works, 
Denver, Colorado use Crucible Max-el alloy steel. 

their own words, here’s 

“We use Max-el because its high-strength ... good 
fatigue resistance over-all economy.” 

Good reasons why Max-el, another Crucible’s wide 
range special alloy steels, may the right answer many 
your more exacting applications. Your local Crucible 
representative will glad give you more details. 

Crucible Steel Company America, The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


Crucible Steel Company America 
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Magnetometer (1) 

Permanently mounted orienting com- 
pass and weight (including tripod) 
make Sharpe A-2 Vertical Force mag 
netometer one man instrument, says 
Geophysical Instrument Supply Co., 
Denver, exclusive dealer 


Surveying Unit (3) 

Claimed inexpensive and attracting at- 
tention “mining experts,” electromag- 
netic unit for detecting conductive ore- 
bodies runs dry cells, weighs Ib, 
and comes two carrying cases. 
Jackson, Kalamunda, Australia, offers it. 


Gravity Survey Unit (7) 

Anomaly simulator Houston Tech- 
nical Texas, 
aids interpreting gravity surveys. Using 
light source, two dimensional silhou- 
ettes and photo cell arm, gives 
shape orebody from field data. 


Airleg Diamond Drill (10) 

For compact, fast set-up, this one- 
man diamond drill unit offered 
Canadian Longyear Ltd., North Bay, 


NEW PRODUCTS 


DIGEST 


LLOYD ANTONIDES, Assistant Editor 


Airplane Tires (5) 
Small Terra-Tires have been adapted 
for light planes operating off rough 
strips. Goodyear Tire Rubber Co., 
Akron, Ohio, makes the barrel-shaped, 
low-pressure balloons with integral axle 
hubs. See June’s NPD Item 14. 


Altimeter (8) 

Fast acting, highly sensitive sea 
level) aneroid barometer has been de- 
veloped for aircraft altitude control 
Garrett Corp., Los Angeles. Application 
visual altimeters said promis- 
ing. 


Air Compressor 
Models series air compressors 


(11) 


from Atlas Copco Pacific Inc., San 
Carlos, Calif., range from 330 3220 
Low operating speeds are claimed 
feature. Smaller units can 
mounted but larger ones are stationary 


Theodolite (2) 

Fitting 3x8-in. container and weigh 
ing (with tripod), T-12 
“pocket” Theodolite. Maker is Wild 


Heerbrugg Instruments Inc., Port Wash 
ington, N.Y. View through window 


Seismic Recorder (4) 


Recording oscillograph camera, 
designed for operation with all-fre 
quency seismic techniques and for record 
ing magnetic playback. product 
Houston Technical Hous 


Laboratories, 


ton, 


Hole Logging Unit (9) 

Tightly sealed against dust and water, 
radio-active logging apparatus, GHL-230, 
for drill holes offered Mount Sopris 
Instrument Corp., Boulder, uses 
Gieger tube probe and easily portable 
two packages. 


Air Leg (12) 


Leg”, shown extended, sug 
gested solution any drilling close 


Page 36. For More These Use Card Opposite Page 42. 
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quarters. Specifically designed Junc 
tion Bit Tool Co., Grand 
Colo., start drift from vent 
shaft, fits sinker drills 
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Jaw Crusher (13) Crusher (14) ton per hour minus 
Among world’s largest overhead eccen- Cully Ore Disintegrator Co. mesh discharge screens. 
tric jaw crushers WRB, with 44x48- Ore., offers impact type High solids pulp fed through inlined 


pipe center rotor. Drum, with screen 


in. feed opening, made Universal crusher called Whirlwind. Among claims 


Engineering Corp., Cedar Rapids, lowa. for secondary crusher are: self- revolves and recir- 
200-350 tph; 12-in., 800-950 Model shown right 


Grizzly-Feeder (15) 

“Wobbler” heavy-duty feeder-scalper 
Universal Engineering Corp., Cedar 
Rapids, Self-cleaning, tumbling 
action oval bars reputedly cuts vibra- 
tion and headroom. Choke loaded unit 
can set in. 


Bin Vibrator 
Small, 


(18) 


electric bin vibrator 


announced Cleveland Vibrator Co., 
Cleveland, Ohio. Portable permanent 
silent, gives impact and 
meant for hoppers, chutes, al, where 
duty does not require large unit. 


Distilling Unit (20) 
Compact, and quick operating and 
set-up, are features claimed for lab dis- 
tilling unit, CW-656, from Cargille Scien- 
tific New York, N.Y. Cup-like 
electric heater holds standard dis 
tilling flask. Carrying case 


Vibration Detector (22) 

shut down rotating equipment before 
functions cause damage, detecting 
slight increase vibration. Beta Corp., 
Richmond, Va., says some applications 
are vent fans, sets, al. 


Page 38. For More 


Heavy Media Aid (16) 


Wet drum magnetic separator, WPD, 
Stearns Magnetic Inc., Milwaukee, 
Wis., designed recover media 
heavy density plants. Permanent Alnico 
magnets are used—eliminating rectifier 
motor-generator set. Permanent Alnicos 
are replacing energized separators 
many magnetic flowsheets. 


Clinker Cooler Grate (17) 
“L” shaped elements now form rigid 
heat resistant surface feed end grate 
for air-quenching clinker cooler Allis- 
Chalmers Mfg. Co., Milwaukee, Wis. 
Used hot material from rotary kilns. 
Thru-bolts make “clinching-up” easy. 


Liquid Control (19) 

Where liquid level must maintained 
with close accuracy in.) 
shallow in.), No. 140 electric control 
unit recommended Henry Dietz 
Co., Long Island City, N.Y. Air trapped 
inverted cup acts diaphragm switch. 


Water Demineralizer (21) 

Portable Deemajet 128 ion exchange 
water demineralizer instantly 
gal per min., uses replaceable resins and 
made polyethylene, says Crystal 
Research Laboratories Inc., Hartford, 


Noise Analyzer (23) 
Noise abatement programs will 
aided Soundscope, says Mine Safety 
Appliances Co., Pittsburgh, Pa. Self-con- 
tained, electronic unit replaces four 
units formerly needed properly ana- 
lyze intensity and frequency, said. 


These Use Card Opposite Page 42. 
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Protection requirements vary. That’s 
Allis-Chalmers control recommended and ap- 
plied with expert, personal attention the specific 
problem hand. For example, the starter illus- 
trated custom-engineered control 1000-hp, 
2300-volt synchronous motor driving ball mill. 
Its protection features not only meet regular oper- 
ating requirements but also handle unusual emergency 
conditions. These features include: 


Current-Limiting Fuses 


Squirrel-Cage Protective Relay Exciter voltage relay prevent starting 


Time-Delay Undervoltage Rela when excitation voltage not available; 
field failure relay shut down motor 


Polarized Field Application Relay field current failure; instantaneous phase 
For complete information, see your A-C representative write and open phase; inching control 
Allis-Chalmers, Milwaukee Wisconsin. for positioning mill. 


A-4703 
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for mills ona dredges 


Handle any material that can 
concentrated, such 


CASSITERITE RUTILE 
GOLD SCHEELITE 
PLATINUM, GARNETS 
SAPPHIRES 
ZIRCONIUM 
ILMENITE COPPER 


YUBA jig action positive. Just set 
desired speed and stroke, get constant uni- 
form pulsations that create surface action 
over full area jig bed. Result: YUBA 
M-8 jigs have large material capacity per 
flow line under full control. 


Stroke between mini- 
mum and are easily and 
quickly made. Maximum frequency 


cell M-8 jig 350 


YUBA jig design saves space, increases 
production new old dredges 
mills, Use supplement existing jigs 
replace other concentration methods. For 
details adapting YUBA jigs your 
operation, send data ore, feed sizes 
and present installation. 


YUBA MANUFACTURING 


Room 600 + 95) California St, + San Frencisce 4 Calil 
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Lift Platform (24) 
Hydraulic-elevating work platform can 
raise 1250 from height ft. 
Ballymore Co., Wayne, Pa., offers hand- 
pump electric battery plug-in 
powered units. Ladder telescopes and 
floor can hold three men. 


Crane Travel Motor (26) 

For smaller bridge and trolley cranes, 
brake-motor with 
brake claimed insure smooth and 
gentle operation, made Cleveland 
Electric Motor Co., Cleveland, Ohio. 
Braking torque adjustable. 


Carloader Belt (28) 

carloader (thrower slinger) 
are designed combat high speed and 
small pulley damage. Said last longer, 
the endless belts come three sizes 
the special construction, 


Jib Crane (25) 

Power-rotated, 15-ton jib cranes 
have been introduced LeTour- 
neau Inc., Longview, Texas. Designed 
for heavy-duty, one-man handling, elec- 
tric powered unit has “fraction-of-inch” 
controls, said. All have 25-ft boom. 


Crane Hoist Motor (27) 

Eddy current braking electric mono- 
rail type hoist, claimed first, 
will find greatest use where exceedingly 
gentle hoisting and lowering essential, 
says Yale Towne Mfg. Co., Phila- 
delphia, Pa. 


Gas Pump (29) 


Vacuum and/or pressure rotary pumps 
for handling moist gases are made 
corrosion-resistant bronze and have sin- 
tered carbon (Graphitar) vanes which 
need lubrication. Dexter Folder Co., 
Pearl River, N.Y., maker. 


Sump Pump (30) 

Self-priming, Flygt submersible electric 
pumps can handle water with 40% 
solids, Distributor Stanco Mfg. Sales 
Inc., Los Angeles, Calif. Small, 
unit, B-38L, can handle gpm 60-ft 
head gpm ft. B-80 can 
carried two men, powered 6-hp 
motor and has pumping range 110 
emptying sump, pumps will start auto- 
matically when water re-enters. 
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SYMONS® PRIMARY GYRATORY CRUSHERS 


Built 30”, 42”, 54”, 60” and 72” 
sizes, for capacities 3500 
more tons per hour. 


SYMONS CONE CRUSHERS 


both Standard and 
Short Head types, sizes 
from 22” 7’, capacities 
from 900 more tons 
per hour. 


SYMONS VIBRATING 
BAR GRIZZLIES 


for heavy duty 
large capacity scalping 
service. Particularly ef- 
fective when handling 
wet, sticky gummy 
ores. Will feeds 
30” and larger. 


Wonder Metal the 
Atomic Age—is today one the most 
sought after elements the earth’s crust. 
And with good reason when you consider that one 
pound pure Uranium will produce fission 
much energy the combustion 20,000,000 pounds 
coal. This powerful new servant serves mankind 
many ways and each day its benefits grow increasingly greater. 
Increasing too the role being played Nordberg Machinery 
the efficient processing required for production this 
valuable metal. From the Congo and South Africa the 
ore bodies the United States and Canada, leading 
producers are installing Symons Gyratory Crushers 
for primary breaking, Symons Cone Crushers 
for finer reduction, Symons Grizzlies and 
Screens for scalping and sizing, 
and Nordberg engines for mine 
and mill power. 


ROD DECK SCREENS 


Highly efficient, big ca- 
pacity units adaptable 
mill feed screening and 
for handling heavy feeds 
wet, sticky ores. 


ENGINES 


from over 12,000 horse- 
power, including Diesel, 
Duafuel® and 
Gas types for low cost power 
generation. 


Write for information 


your machinery requirements. 


NORDBERG 
Wisconsin 


SYMONS ... Registered Nordberg 
Trademark known throughout the world. 
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E&MJ NEW PRODUCTS DIGEST (Continued) 


Liquid Filter (31) 

Adams Co. Inc., Buffalo, air 
trapped dome forces liquid back 


through pores filter elements high 


velocity, purging foreign matter and 
climinating disassembly for 
Air Filter Element (34) 


Electrostatic plastic materials are used 
heavy-duty Pliotron dust filter 
Goodyear Tire Rubber Co., Akron, 
Ohio. warm water causes 
dirt drop out since static charge 
temporarily lost. 


Lining (37) 


For high abrasion and corrosion re- 
sistant coverings, Teflon sheets 
and tapes now have surface treated 
permit bonding with commercial adhe- 
Flexrock Co., Philadelphia, Pa. 


Power Tool 


(39) 


Designed cut smooth, perfect holes 
wood, plastic metal, Hole Saw 
handy tool for electricians, plumbers and 
carpenters, Made Alladin Mfg. Co., 
Kansas City, Mo., adds their line 
electric drill attachments. 


Weighing System (42) 

Magnetic air gap transducer measures 
deflection steel bending member within 
load cell scale system Ball Brothers 
Co. Inc., Muncie, Ind. Small electronic 
unit lends itself portable 
Overloads harm, 


Dragline Buckets (45) 
Lighter weight dragline buckets, with 
solid perforated baskets, are offered 
Bucyrus-Erie Co., South Milwaukee, 
Wis. type for material like loose 
gravel clay; for light shale 
cemented gravel; for heavy duty. 


Dust Collector (32) 

Vane design Cyclo-trell produces 
higher gas flow than previously obtained 
with multiple tube centrifugal dust col- 
lectors, according Research-Cottrell 
Bound Brook, N.J. Collection effi- 
ciency boosted too, said. 


Moisture Proofing (35) 


Extension spray hose and nozzle for 
aerosol “bomb” aids application Safe- 
electrical moisture proofing com- 
pound hard-to-reach places. Complete 
dispenser available from Aircraft 
Services Inc., Burbank, Calif. 


Pipe Bender 
Hydraulic pipe bender, 

make any 

says the 


200, can 

degree bend one setting, 
Co., Milwaukee, Wis. Re- 
movable top plate permits sliding 
hooking over pipe, conduit 
tubing almost any position, said. 


Conveyor Scale (43) 
Compact Weightometer Mer- 
rick Scale Mfg. Co., Passaic, 
automatic conveyor scale claimed 
very sensitive load variation, have 
“no-creep” zero balance, and de- 
signed for continuous heavy duty. 


Clamshell Buckets (46) 

Two 4-yd light Re- 
handlers and 2-yd extra heavy- 
duty Hard been added 
line clamshell buckets Erie Strayer 
Co., Erie, Pa. Complete line can 
adapted 4-line use. 


Fan (33) 

Higher pressure characteristics and 
less operating noise are features 
axial flow fans, says Detroit Blower 
Corp., Franklin Park, Belt driven 
units have extra wide blades and design 
gives more even hub-to-tip flow. 


Air Sampler (36) 

Fixt-Flo compact air sampler de- 
signed collect large samples air- 
borne contaminants filters for analysis. 
Mine Safety Appliances Co., Pittsburgh, 
Pa., says automatic flow control filter 
loads-up keeps volume exact. 


Rust Remover (38) 

Development alkaline material 
for removal rust, paint and primer 
one easy dip and rinse has been an- 
nounced Turco Products Inc., Los 
Angeles, Calif. reported not con- 
tain cyanide nor emit corrosive fumes. 


Belt Fasteners (41) 
Faster method splicing conveyor 
belts with Flexco fasteners, templets and 
power tool attachments announced 
Flexible Steel Lacing Co., Chicago, 
Templet guides boring bit, then holds 
bolts while belt placed them. 


Weighing System (44) 

Hydraulic “transducer” converts force 
(or weight) into hydraulic pressure 
weighing system Emery Co., 
New Canaan, Conn. claimed ideal 
under rugged and adverse conditions, 
and lends itself remote controls. 


Bulldozer Attachments (47) 


Caterpillar Tractor Co., Peoria, 
announces two bulldozer attachments. 
Hydraulic tilting cylinders replace left 
blade brace and bulldozers; 
and angling blades for use with 933, 955 
and 977 Traxcavator front-end loaders. 


Opposite Page 42. For More Information These Use Card Opposite Page 42. 
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Now! Set underground survey spads 
without interrupting mining crews! 


NEW THOR AIR HAMMER 


2-inch drilling depth rock seconds! 


Speeds work survey crew 
Swivel hose connection 


tunnel and mining operations 


how the new Thor Model Air Hammer makes quick 
work drilling overhead save time for survey 


mining crew for hours 
while survey crew drills survey spad 
holes every few feet, give the survey crew 
its own light-weight, fast-action Thor Air 
Hammer. With this Thor Model 15, 50- 
ft. length air hose, and tungsten- 
carbide bit, your survey crew fully 
equipped drill its own holes. 


* 


4 


This Thor Air Hammer’s exclusive stop- 
rotation feature gives many other uses, 
too. Ask your Thor distributor for dem- 
onstration. Thor Power Tool Co. 


THOR POWER TOOL COMPANY 


ATLANTA BIRMINGHAM BOSTON 
BUFFALO CHICAGO | CLEVELAND 

DENVER DETROIT USTON 

KANSAS CITY,MO. LOS ANGELES MILWAUKEE 
NEWARK LONG ISLAND CITY, 
PHILADELPHIA , PITTSBURGH 
SAN FRANCISCO | SEATTLE 

TORONTO, CANADA 

EXPORT DIVISION, NEW YORK CITY 


Cincinnati Air Hose 
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TOOLS 


PUSHER PUSHIN’ 
THE PUSHER THE 


Anybody ever tell you there’s parts? 

Take sprockets, for example. Caterpillar original 
sprockets feature deep-hardened teeth with tough cores 
withstand shock loads. original idlers have steel 
dise construction, with steel treads flame-hardened for 
greater wear. Cat bellows seals are self-aligning face- 
type design. They help keep lubricant and dirt out, 
even the dustiest job. sure new machine per- 
formance with original parts like these. 


With substitute parts, can you sure anything? 


Better see your Caterpillar Parts Repre- 
sentative—and get Cat original parts every time. 


Caterpillar Tractor Co., Peoria, Illinois, U.S.A. 


PUSHER! LOOKS LIKE 
THEY FELL FOR SOME 
SUBSTITUTE PARTS! 


Caterpillar sprockets, idlers and seals are the result over years 
track-type tractor manufacture. don’t fooled —there 
difference parts. Why take chances with 


*Caterpiliar and Cat are Registered Trademaria of Cater piiiar Tractor 


E&MJ NEW PRODUCTS DIGEST 


BEARINGS and other load joints 
faced with fabric Teflon show 
promise eliminating need for con- 
ventional lubrication, according 
DuPont release. Developer Amer- 
ican Metal Products Co., Detroit. (48) 


WIRE ROPE with flattened strands— 
already 10% stronger than round 
strand same size—is now made 
another 15% stronger use extra 
high strength steel and steel core, 
says Leschen Wire Rope, St. Louis, 
Mo. (49) 


MAGNETIC SHIELDING alloy steels 

Netic and Co-Netic—for protecting 
instruments, parts, recordings, al., 
from magnetic damage, have been 
developed Perfection Mica Co., 
Chicago, Test kit available. (50) 


SHELVING made steel rod 
development Metropolitan Wire 
Brooklyn, N.Y. 
Claimed have high load capacity, 
Erecta-Shelf set without use 
any tools and requires bolts, nuts 
screws. (51) 


PUNCHED CARD have 
time-saver adaptation visual 
Kardex scheme, says Remington Rand 
Div., Sperry Rand Corp., New York, 
N.Y. Method involves housing and 
indexing edge-punched cards short 
perforated tapes. (52) 


BOLTS, called Hi-Psi super bolts, 
Standard Pressed Steel Co., Jenkin- 
town, Pa., are said break through 
traditional strength limits steel 
whipping fatigue weakness that usu- 
ally accompany high strength. 


WIRE ROPE CLIPS offered Amer- 
ican Chain Cable Co. Inc., Wilkes- 
Barre, Pa., are hot dip galvanized 
after threading and base channel 
high grade forging steel designed 
prevent damage individual 
strands. (54) 


FASTENING GUN called Mighty- 
Mite Model 456, small, low-cost 
powder-actuated stud driver Rem- 
ington Arms Inc., Bridgeport, 
Conn. designed for lighter work 
than Model 455. Hammer blow fires 
tool. (55) 


TREAD PLATE with non-skid surface 
Aluminum Co. America, Pitts- 
burgh, Pa., has aluminum oxide abra- 
sive fused one side aluminum 
plate. claimed not separate 
when welded and works covered with 
oil. (56) 


RESPIRATORS latest group of- 
fered American Optical Co., South- 
bridge, Mass., are said give protec- 
tion against specific volatile mists 
and gases well dusts. Replace- 
able cartridge filters are (57) 


Your Files 


This informative manufacturers’ literature free unless otherwise speci- 
fied. obtain bulletins circle their numbers card right and mail. 


FILTER FACTS title new per- 
iodical covering case histories dif- 
ferent types fluid, air and gas filter 
Rochester, N.Y. (60) 


TRUCK OPERATORS HANDBOOK 
B.F. Goodrich Tire Equipment 
Co., Akron, Ohio, comprehensive 
64-page manual Catalog sec- 
tion included. (61) 


DEMINERALIZATION 
treated 24-page Technical Re- 
print T-140 issued Graver Water 
Conditioning Co., New York, N.Y. 
contains comprehensive 
graphy. (62) 


DREDGES available low-cost from 
Yuba Consolidated Gold Fields, San 
Francisco, Calif., are described 
folder. (63) 


FLOTATION machine for laboratory 
shown one data sheet and solid 
rubber and rubber covered impellers 
for production machines are shown 
another sheet from Booth Co., 
Salt Lake City, Utah. (64) 


REFRACTORIES bimonthly maga- 
zine Carborundum Co., Perth 
Amboy, N.J. First issue (Feb 
discussed heat conductivity; second, 
covered chemical resistance and sta- 
bility. (65) 


MINERAL FLOTATION with Cat- 
ionic Chemicals booklet Chem- 
ical Div., Armour and Chicago, 
giving concise presentation 
subject. (66) 


WELDING ELECTRODES for mild 
steel are cataloged Weldirectory 
1351 Lincoln Electric Co., Cleve 
land, Ohio. But really more 
excellent welder’s manual. (67) 


SLUSHER BLOCKS, with Timken 
bearings, available from Skookum 
Co., Portland, Ore., are shown 
new catalog page (68) 


MINING MACHINERY from 
Bros. Machinery Co., Denver, Colo 
may used but claimed depend 


ably years experi 
ence guarantee. Current catalog 
available. (69) 
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Title 
URANIUM 
How to Make Uranium 


Mining Pay More; A. W 


Knoerr 

What the Uranium Pros- 
pector Should Know 
About Radiation; Robert 
J. Wright 


Uranium Jackpot; Burt 
Meyers 

Uteh's New Uranium Mill; 
John A. Butles 

UO: Formula for Profits 
Feature from Sept. 1954 

What Can Be Done About 


the “Uranium Milling 


Bottleneck?”’ 
Uranium Milling Forum 
Vitro’s Keys to Successful 
Uranium Leaching; Huttl 
What's Going on at Marys- 
vale; Hutt! 
Feed Materials Production 
New Opportunity for 
Uranium Men,.......... 


IRON ORE 
Taconite Plants, New Pro- 
ceases Come First in lron 
Ore Plans; L. A. Roe. 
Work on ‘Taconite Now 
Heads Toward Commer- 
cial Goal; A. H. Hubbell 
Humbolt Iron Will Be Re- 
covered by Flotation; 
Campbell and Erck..... 
Marcona — Four Months 
from Plan to Production 
Teamwork on Taconite, 
Erie Mining Co........ 
An Expert Looks at Iron 
Ore Sources in 1984; 
V. D. Johnson.... 


COMMODITIES 
Aluminum; Irving Lipko- 
witz (Review) 
Chrome Ore Mining in 
Turkey; H. Ferid Kromer 
New Growth for (Copper) 
the Red Metal (Review) 
Gold; M. A. Kriz (Feb. 
1956) (Review)......... 
What Price Lead; W. P. 


Shea 
World's Major Titanium 
Mine & Smelter Swing 


Into Full-Seale Produc- 
tion; Alvin W. Knoerr 
We'll Have to Plan Now to 

Meet Future Zinc Needs; 
William P. Shea....... 
Nicaro Proves Lateritic 

Nickel Can Be Produced 
Commercially; G. Lutjen 
What the Future Holds for 
Titanium; H. H. Kellogg 
The Price of Copper 1955- 
1975; William P. Shea... 
Lithium. . 
Thorium; F ranklin, Eigo 
San Manuel America’s 
Newest Large 
Producer; A. W. Knoerr. 
Germanium... . 
Solving the Practical Prob- 
lems of Titanium Produc- 
tion; Mastin ...... 


FOREIGN SURVEYS 
Turkey's Mineral Potential 
Expands; H. Ferid Kromer 


“HOW TO” SERIES 

How to Operate A Flota- 
tion Machine; R. H 
Ramecy. 

How to Operate ‘A Thick- 
ener; Robert H. 

How to Operate A Grinding 
Circuit; R. H. Ramacy.. 

How to Operate A Drifter; 
Alvin W. Knoerr 

How to Operate A Stoper; 
A. W. Kaoerr. 


METALLURGY 
How to Smelt Battery 
Plate Scrap; Carle R. 
Hayward 


Brand New Plant for Sec- 
ondary Smelting; William 
J. Fadden 


What the Future Holds for 
Hydrometallurgy; N. Ar- 
biter, H. H. Kellogg. 
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How to Use Quality Con- 
trol To Improve Mill 
Production; A. C. Doren- 
teld, M. H. Dorenfeld .. 

Three-Phase A.C. Can Im- 
prove Fine-Size Magnetic 
Separation; Sven Eketorp 

Hydrogen as a Reducing 
Agent; C. R. Hayward 

A New Way to Get Better 
Results, Save Money in 

Mill Testing; Adrian C. 
Dorenfield 

Ammonia; Ammoniun 1 Car- 
bonate ‘Leaching of Low 
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Ores; William J. Wendt 

High-Capacity Magnetic 
Filter Treats Magnetic 
Concentrates; Brengt G. 
Fagerberg 

How Sulphide Volatil ization 
Can be Used in Metal- 
lurgy; A. W. Schlechten 

Extractive Metallurgy; A. 
W. Schlechten 

Where Ion Exchange Fits 
In Hydrometallurgy; 
Mindler, Paulson....... 

Wet Cyclone Eliminates 
Bottleneck Caused by 
Many Fines; Koe- 
pel, Keller. 

Making Rock Grind ‘Itself; 
Harlowe Hardinge... . 
How Bunker Hill Blends 
Charge for Better Lead 

How Synthetic Flocculants 
Help the Mill Operator; 

MININ 

Revolution in Control; R. 
H. 

How Mechanized Mining 
at Grandview Upped 
Output and Cut Costs. . 

Basic Break-Even Form- 
ulas Devised to Simplify 
Mine Evaluation; Call- 
away. 

Disc overy ‘of New Orebody 
Revitalizes Eureka Dis- 
trict; John B. Huttl.... 

“Make-It- Yourself’ Explo- 
sive Shatters Blasting 
Costs; Davis, Flowers. . 

Another Viewpoint Is Pre- 
sented on Friction vs. 
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and Malmlow....... 

How You Can Predict Rock 
Falls; Antonides... 

New Jumbo Car Loading 


Combine Speeds De- 
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Wl 


Mining Practice; L. 
tonides.......- 
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Benefit U.S., Metal Con- 
sumer; Fletcher. ...... 

How to Insure a Better 
Future for the Western 
Mining Industry; F. G. 
Bwreyer....... 


MINE PLANT 
What to Expect of Modern 
Pumps; Stephenson 


EXPLORATION 

Prospecting and Developing 
Ore Deposits in Bedded 
Formation; Fowler, Her- 
non, Conrow and Stone 

New Airborne Geophysical 
Method Speeds Prospect- 
ing 

Role of G ophysical Meth- 
ods in Modern Explora 
tion A. A 
Brandt. 
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(PLEASE GIVE THIS ADVERTISEMENT 
YOUR BLASTING FOREMAN) 


He’s making half-hitch 
for fast ride... 


He’s connecting branch line Reinforced Primacord right angles 
his trunk line Plain Primacord. using double half-hitch, drawn tight 
because the detonating wave will take this switch about miles per second! 

This detonating wave set the Primacord trunk line when detonated 
one end with fuse and cap electric blasting travels along the trunk and 
down the bottom each hole, where initiates the detonation every explosive 
the charge. It’s pretty fast but not too fast, because the millisecond 
interval between holes and rows holes promotes relief burden better frag- 
mentation easier digging. 

Remember, when you detonate with Primacord you can fire when ready. Because 
this detonating fuse insensitive sparks, friction, ordinary shock and stray elec- 
trical currents. Made Plain, Reinforced, Plastic Reinforced and Plastic Wire 
Countered each designed for particular purpose. 


Ask your Explosives Supplier, THE ENSIGN-BICKFORD COMPANY 


Simsbury, Connecticut 
Primacord Quarrycord Ignitacord® Safety 
Fuse Blasting Accessories Established 1836 


The Proved and Approved DETONATING FUSE 
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LOOK THE ALLIS-CHALMERS LINE...TO 


you’re looking for big capacity, mobility and Superior balance and low center gravity 
wide-range versatility low cost the trac- Sure-footed stability with extra long track 
tor shovel you need the Allis-Chalmers line. 
Greater strength with heavy, welded-steel shovel, 
First advanced-design features make Allis-Chal- side 
mers tractor shovels the most productive and widely Bucket design that makes loading and dumping 
accepted earth-moving and material handling fields. fast, clean and easy 
Second each unit offers shovel that’s built-in 


Simplified hydraulics with 3-way, full-flow filtering 


Powerful, long-life Allis-Chalmers diesel engine 

you have choice four sizes match the needs 

your jobs most efficiently. All-steel main frame and one-piece final drive and 
You can increase Allis-Chalmers tractor shovel use- steering clutch housing 

fulness even more replacing the standard bucket Timesaving service simplicity 

with variety quick-change attachments, such 

light materiais bucket, rock bucket rock fork 

adding rear-mounted ripper. 1,000-hour lube intervals truck wheels, idlers 
every job, your Allis-Chalmers tractor shovel and support rollers 

all these important advantages for you and Better visibility, comfortable seats, and easy oper- 


your operator: ating, accessible controls 


torque converter drive 
12-ft, 3-in. dump height 
150 net engine 


torque converter drive 
13-ft, 4-in. dump height 
204 net engine 
66,500 


OSG 


| 
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10-ft dump height 
net engine 
19,600 


11-ft, 7-in. dump height 
105 net engine 
32,000 


Ask your Allis-Chalmers Construction Machinery 
dealer for the complete story and for look 
one these great tractor shovels work. And 
remember, your dealer headquarters for 
factory-trained servicemen, factory-approved 
facilities and complete stocks True Orig- 

inal Parts. 


ALLIS-CHALMERS, CONSTRUCTION MACHINERY DIVISION 
MILWAUKEE |, WISCONSIN 
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Harbison-Walker BUILDS 


APID GROWTH and evolutionary changes 
substantially all industrial processes necessi- 

tate similar progress the production refrac- 
tories. order meet increasing demands 
and anticipation even greater and more exacting 
future requirements, Harbison-Walker has conducted 
continuous program expansion and moderniza- 
tion. Consistent with this policy, number new 
plants have been built, some which are here 
Other new plants are under construction 
Ludington, Michigan and Hammond, Indiana, 
the former for the production dead-burned mag- 
nesia unusually high purity, and the latter for the 
manufacture basic brick and other basic refrac- 
tories. Both will provided with docks for water 
shipment. These two new additions provide Harbison- 
Walker with total plants the United States, 
Canada, Peru and Mexico. The Company operates 
scores mines and quarries located these areas. 
addition, the production capacities other 
plants have been materially increased with the 


benefit the most modern facilities. These widely 
distributed plants are located Warm Springs, 
California; Athens, Texas; East Chicago, Indiana; 
Olive Hill, Kentucky; Portsmouth, Ohio; and Clear- 
field, Pennsylvania. Further expansion will follow 
required. 


Coupled with this large expansion accelerated 
research program. new greatly enlarged central 
research laboratory will built Pittsburgh and 
the present laboratory then will converted entirely 
Quality Control. Among the main research objec- 
tives the development new types and classes 
refractories needed for new processes and for 
withstanding more severe service conditions. Another 
important research accomplishment the continual 
enhancement properties conventional refrac- 
tories. Laboratory research closely co-ordinated 
with extensive studies the performance various 
refractories the many kinds metallurgical and 
other industrial furnaces. 

Harbison-Walker has consistently kept pace with 


Engineering and Mining 
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industry the development and adoption new 
and improved manufacturing methods. The most 
modern and precise production processes are used. 
The present Quality Control Program exceeds any- 
thing previously employed the refractories industry. 

These Harbison-Walker progressive accomplish- 
ments contribute greatly better refractory practice 
for industry. the producers iron and steel, 
aluminum, copper and other non-ferrous metals, 
cement, glass, chemicals and steam power, better 
refractories mean longer furnace life, less mainte- 
nance and reduced operating costs. 


The World’s Most Complete Refractories Service 
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future refractories needs 


HARBISON-WALKER SERVES ALL INDUSTRIES 
WITH ALL TYPES AND CLASSES REFRACTORIES 


ALUMINA-SILICA high duty and all other 
classes fireclay brick. 


SILICA and conventional. 


BASIC magnesite, chrome, forsterite, 
chrome-magnesite and magnesite-chrome. 


INSULATING REFRACTORIES PLASTIC 

AND CASTABLE REFRACTORIES HIGH 
TEMPERATURE BONDING MORTARS 
REFRACTORY RAMMING MIXTURES GRAIN 
AND LUMP SIZE REFRACTORY MATERIALS 


HARBISON-WALKER REFRACTORIES CO. 


AND SUBSIDIARIES GENERAL OFFICES: PITTSBURGH 22, PENNSYLVANIA 
OFFICES AND WAREHOUSES PRINCIPAL CITIES 


K 
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READ WHY MANY MINING MEN SPECIFY BOSTO 


How boost 
your production 
and reduce breakdowns 
the same time 


BREAKDOWNS ANY MINING JOB WASTE 
VALUABLE TIME, skyrocket production costs, That’s 
why many mine operators, engineers and foremen 
specify Boston hose and belting. They know Boston 
products help boost production eliminating costly 
breakdowns and adjustments. Even the very tough 
jobs, Boston hose and belting turn performance you 
can rely on! 


WHY RELIABLE? good reason. Boston 
specializes industrial rubber products. not just 
sideline. Boston Woven Hose Rubber Company has 
one aim: continue developing industrial rubber 
products that will outperform all others the job. 


SPECIALISTS GOOD SERVICE, TOO. 
delivery problem for your Boston Distributor. 
With his thorough knowledge mining operations and 
industrial rubber products, anticipates your needs, 
prepares meet them. Better call your local Boston 
Man today! 


DUSTRIAL HOSE 


FIRE HOSE 


ABRASION AND STRAIN CAUSED 
heavy loads copper ore can 
wear out conveyor belts quickly. But 
this Boston Bull Dog Conveyor Belt, 
used famous copper mine, has 
hauled millions tons copper ore 
without loss time due break- 
downs replacement. 


BOSTON HIGH-TENSION CON- 
VEYOR BELTING was the important 
factor boosting coal production 
1500 tons daily large Pennsyl- 
vania coal mine. Performance has 
been more than satisfactory, and the 
low stretch Boston Conveyor Belt- 
ing reduces costly maintenance time 
for take-up and repair. 


BELTING 


Engineering and Mining 


PACKING 


MATTING 


TAPE 


BOSTON 


BOSTON HIGH-TENSION BELTS: Cut 
your operating costs long center and 
high lift conveyors with Boston High-Ten- 
sion Belts. They need fewer, lighter plies 
carry heavy loads. Boston’s Rotocure proc- 
ess makes this possible eliminating me- 
chanical distortions and uneven stretch. 


CUSTOM CONVEYOR BELTS: 
special applications, Boston’s know-how 
teams with Boston’s Rotocure process 
for job-right performance. 
engineered Boston belt, used large iron 


HOSE AND BELTING REQUIREMENTS 
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BOSTON CONVEYOR BELTS: Specific job 
engineering for length haul and type 
load means Boston belts give you outstand- 
ing performance every job. One Boston 
Silver King Belt still serves major coal 
company Virginia after years (the 
original drive wore out after years). 


BOSTON TRANSMISSION AND V-BELTS: 
You get increased operating efficiency wher- 
ever you use Boston Transmission and 
Belts because they are specially designed 
eliminate slippage, require fewer adjust- 


~ 


mine the Mesabi Range, lasted five ments. That means fewer breakdowns, less 
times longer than competitive belts! wear and tear motors, 
BOSTON HOSE: Your Boston Man has 
complete line air hose, water hose, face 
hose and rock-dusting hose designed and 
BOSTON CONCORD performance, even the tough jobs. His 
experience will help you pick the right hose 
for every 


BOSTON 


BOSTON WOVEN HOSE RUBBER COMPANY 
BOX 1071, BOSTON MASS. 


INDUSTRIAL RUBBER PRODUCTS 


NEW PURCHASING GUIDE 
FREE! Now, right your 
fingertips, all the facts you 
need know about the rub- 
ber products you use min- 
ing. Saves you time and 
money, helps you get the right 
equipment hurry. Mail 
coupon today! 
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Boston Woven Hose Rubber Co. 
Box 1071, Boston Mass. 


Rush free copy your mining rubber products 
purchasing guide. 

Company Name 
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California...and the World Over 


Bucyrus-Eries Live Reputation 
for High Output 


Bucyrus-Erie 150-B shovel working Eagle Mountain mine. Ore bearing formations here are 
high iron content and considerably heavier than most rock. 


Miners the world over have learned expect outstand- 
ing performance from Bucyrus-Erie Ward Leonard 
electric shovels and they get it, matter how tough 
the assignment, 


The machine above, for instance, California 
project where handles massive, heavy iron ore 
and waste rock extremely hard, fine rock which 
strength and durability here, other tough 
jobs the world over, the Bucyrus-Erie shovel moves 
big yardages after day, month 
after 


the extra margin both design and 


BUCYRUS-ERIE COMPANY 


SOUTH MILWAUKEE, WISCONSIN 


manufacture, that qualifies Bucyrus-Erie Ward Leonard 
electric shovels for world-wide acceptance and lets 
them live it. would like the opportunity 
explaining that extra margin quality what 
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Efficient and Easy Use 


for Improved Settling and Filtration 


Powerful Flocculation any pH. 


Perhaps already heard how effectively 
Reagents speed and improve complete settling con- 
centrates, tailings leach residues—thus conserving values 


thickener overflow and reducing solids plant 


Perhaps already seen data how AEROFLOC Re- 
agents increase filtration rates, make filter cakes firmer and 
more porous, reduce blinding filter cloth, aid washing. 


But did you know that Reagents 


Are effective very low 
ppm, 0.01 0.1 per ton dry solids. 


Are water soluble with simple agitation, requiring 
minimum labor for mixing and feeding. 


Require elaborate feeding equipment. 


Can added wherever plant tests show best re- 
sults. Stagewise addition usually not necessary. 


Three Reagents— #548, 552 and now 
available. You should test all three determine which 
most efficient your mill. glad provide samples 
for bench tests and the services Cyanamid Field Engi- 
neer work with you plant tests. The handy coupon 
for your convenience. 


AMERICAN CYANAMID COMPANY 


MINERAL DRESSING DEPARTMENT 


30 ROCKEFELLER PLAZA, NEW YORK 20, NEW YORK 


AFTER ADDING AEROFLOC REAGENTS 


Please send samples. 


would like settle filter 


NAME 
TITLE 
COMPANY 


ADDRESS 


UNFLOCCULATED SLIMES 
J 


PAVING 


VARNISHES 


CUTTING 


New uses are popping everyday for this 
refugee from the skimmings kraft mill 
black liquor. Tall Oil fast becoming the 
antidote lot supply shortage head- 
aches and cost problems. 


That Tall Oil extracted from black liquor 
skimmings with the aid sulphuric acid 
perhaps not interesting the fact the 


Texas 
Moss Texas 


SULPHUR 


helps create HEADLINE products 


rireATATI“ 
rLViAl iVN 


OILS 


COMPOUND 
SOAP 


process carried subzero (centi- 
grade) temperatures with highly concentra- 
ted acid. Most applicaticns sulphuric are 
room temperature higher. 


Here relatively new product, certainly 
‘headline’ product and requires de- 
rivative Sulphur the reactions that 
make it! 


Texas Gulf Sulphur Co. 


East 45th Street, New York 


Sulphur Producing Units 


Spindietop, Texas 
Wyoming 
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Tight drill schedules maintained 
rugged country with 
LONGYEAR TRUCK MOUNTED CORE DRILL 


LOG BOOK “Finished pulling rods 
4:00 drilling New Location 
4:25 P.M.” 

The Longyear combines fast moving advan- 
tages with design for speedy set-up and all around 
convenience for the 


This “Drill Camp incorporates the 
latest modern design Hydraulic Swivel Heads 
for maximum drilling efficiency such built-in 
slide move drill out the way when hoisting 
rods...tubular steel fabricated mast hydraulically 
raised water tank 500 gallons 
Longyear Model 535 Pumping Unit with capacity 
GPM 500 Oil Hydraulic Pump 
which operates the Hydraulic Swivel Head and 
raising and lowering the racks for 
transporting drill rods and casing. 

The Longyear was designed meet the 
demands determined actual field experi- 
ence. Maximum core recovery minimum 
cost can only achieved use modern core 
drill equipment, designed exclusively for core drill- 
ing. The such drill. 


Write for free illustrated 
WRITE FOR BULLETIN No. 9OR! 


Longyear Co. MINN. LONGCO 
CANADIAN LONGYEAR NORTH BAY, ONTARIO LONGYEAR PARIS, 
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Are your costly gears wearing out 


FALK 


Modern Gears for Modern Needs 


Falk Helical Gears wear in! 


Operators and engineers know that 
the action ever-present abrasive 
gear teeth the arch- 
enemy gear performance and gear 
life. They know that, when spur gears 
are used, abrasion tends damage 
the tooth profile (thus lessening the 
and ultimately destroy the gear teeth. 

The sure way reduce costly gear 
use Falk Precision-Hobbed Helical 
Gears. these, the gear teeth are 
helix; this means that all phases 
profile contact and 


ing") exist the same instant. Pressure 


and abrasive wear tooth 
surfaces are reduced, smooth trans- 
mission power assured, and the 
life gears and connected machinery 
extended. With several teeth sharing 
the load all times, the teeth actually 
wear themselves in, instead out! 

You will find long-range economy 
you expand revamp your facilities. 
Falk the manufacturer best prepared 
recommend and produce the exact 
helical gear—single herringbone 
suited your application. 
leadership precision gearing 
recognized the world over. 


Consult the Falk representative nearest you— 
also, write for Report 6170, Helical Gearing.” 


THE FALK CORPORATION, 3001 WEST CANAL ST., MILWAUKEE WISCONSIN 


Engineering and Mining 


ABOVE: 12’ ball mill 
with Falk helical gear and Steel- 
flex coupling. 


10’ 340’ rotary kilns 
driven Falk single helical gears, 
reducers and couplings. 


GEAR FACTS FOR ENGINEERS 


each spur gear tooth picks the 
full load, the relative motion between 
the driving and driven tooth sliding 
action. rotation continues, this 
motion becomes rolling the pitch 
point, changing sliding action again 
the tooth advances toward disen- 
gagement. 


PHASES INVOLUTE GEAR TOOTH ACTION 


ENGAGEMENT, 
\ a SLIDING 
ACTION 
CONTACT 
PITCH POINT, 
ROLLING 
ACTION 
ACTION 


Helical gears have several teeth 
sharing the load. Teeth are simultane- 
ously all phases contact across 
profiles, with contact starting the tip 
the teeth and extending obliquely 
the base, thus reducing unit pressures, 
Also, portions which are rolling will 
limit the pressure exerted portions 
which are going through sliding. 


When abrasive materials contaminate 
the lubricant and get into the gear 
mesh, the more one can limit pressures 
sliding areas, the less grinding action 
(hence wearing away) there will be. 
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Eimco zinc circuit. Note the smooth cake unitorm thickness Note the absence buildup the scraper and bag 


LOW MOISTURE HIGH ALTITUDES 
WITH EIMCO AGIDISC FILTERS 


Eimco two disc type used copper and lead 


Metallurgical concentrates being dewatered mill 
approximately 9,000 ft. elevation are handled three 
Eimco filters, one each for lead, copper and zinc 
circuits. 


The ore ground mesh and dewatered 
the Agidiscs equipped with snap blow device provide 
maximum cloth life and tonnage. 


Most important the moisture content these de- 
watered concentrates discharged from the filters this 
altitude. The monthly average runs; lead 8.0%, copper 
9.5% and zinc 10.3%. 


Operation these filters best expressed the words 
the Superintendent the mill who says, “their (Eimco 
Agidiscs) operation trouble-free that have paid 
attention them and feel that when get time from the 
other parts the circuit will undoubtedly able 
improve the present moistures.” 


Your problem dewatering metallurgical concentrate 
can solved Eimco’s filtration engineers. Call Eimco 
for the experience and facilities solve your problem. 


THE EIMCO 


Salt Lake City, Export Offices: Eimco South New York City 


Meow York, MY. Chicage, ill, Sen Francisco, Collf Ei Pose, lex. Sirminghem, Ale. Dvivth, Minn. Kellogg, ide. Baltimore, Md. Pittsburgh, Pa. Seattle, Wesh. 
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Using Bethlehem Hollow Moretti-Harrah Marble Co. quarry, Sylacauga, Drill steel supplier: Cowin Equipment Co., Inc., Birmingham, 


Drilling deeper and deeper into Alabama marble 


Most any day you can see plenty broaching and 
drilling activity the quarries Moretti-Harrah 
Marble Company, Sylacauga, Ala., where they are 
quarrying large quantities white marble, using 
Bethlehem Hollow Drill Steel. 

Bethlehem Hollow Drill Steel, used exclusively 
Moretti-Harrah, performs drifters and jack- 
hammers round and hexagon, fitted 
with detachable bits. Where blasting required, 
holes are drilled deep. Reconditioning done 
their own shop, the quarry site. 

You can depend good service from Bethlehem 
Hollow, matter what the type rock. Bethlehem 
Hollow rolled from special grade fatigue- 
resistant and has uniform hole, centrally 


located the bar. has wide quenching range, 
and easy heat-treat for the proper balance 
toughness and wear-resistance, resulting long- 
wearing threads and strong shanks. 


MADE TWO TYPES 
Bethlehem Hollow comes carbon and ultra-alloy, 
rounds, hexagons and quarter-octagons, lengths 
ft. Longer lengths can supplied meet 
special conditions. Give Bethlehem Hollow iry. 
Order from your local converter. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 

On the Pacific Coost Bethlehem products are sold by 

Bethlehem Pacific Coast Steel Corporation. Export 

Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM HOLLOW DRILL STEEL 
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630 Tractor-Excavator air powered for operation 


EIMCO 630 EXCAVATORS SPEED DEVELOPMENT 


High speed development can maintained under- 
ground with only the normal shift crew. The Eimco 
630 helps the miner contractor realize this goal 
because operates faster and requires track. 


The Eimco 630 Excavator mounted the Eimco 
630 air electric (A.C.) powered tractor and the com- 
bination unit provides the operator with really 
mobile and versatile loading machine. 


With its independently controlled tracks the Eimco 
630 Excavator can dig the toe the muck pile, 
bulldoze out into stations cut along the side, walk 
around and through unworkable areas the 
mine eliminating the necessity for laying rails. 


THE 


Salt Lake City, 


Mew York, N.Y. Chicege, Sen Francisco, Collf. Pose, lex. Birmingham, Ale Ovivth, Minn. Kellogg, ide Baltimers, Md. Fitteburgh, Pa Seattle, Wash 


also use for shaft sinking round and rec- 
tangular shafts. being used slopes and for 
mucking out sub-level ore pockets. 


all the applications where the 630 has been 
employed the costs handling the material have 
been less than with previously used equipment. 


The 630 rugged, requires minimum 
maintenance attention and has the same dependabil- 
ity that has been characteristic Eimco made 
ment for more than half century. 


Write for complete information. 


CORPORATION 


Export Offices: Eimco Bidg., South St., New York Cit 


Posedene, Call Hovsten, lexes Vencovver,8 C Lenden, England Ge teshead. Engiend Peri. France Milon, italy Johannesburg. Seuth Africa 
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Before you buy heavy-duty scalper... 


Has the strength 
take 40-in. boulders 


these 


Does provide 
efficient separation? 


designed for 
trouble free operation? 


The answer all YES-- 
when you choose this proved 


LINK-BELT Vibrating Screen 


Here’s how these Link-Belt Vibrating Screens live the four 
major demands heavy-duty scalping. 


Great strength Massive frame has heavy-section ship chan- 


mum strength and withstand impact loads without distortion. 


Z 4 
‘7 


Welded deck firmly riveted thick side plates. 
73 


High capacity Efficient, blind-free operation permits screen- 
ing sticky ores extremely high capacities. Deck can 
Ke 


Effective separation All vibration isolated from founda- 
tion large, square-end helical springs and concentrated 
live deck for thorough action deepest bed. 


Easy Maintenance Simplified two-bearing design vi- 
brator mechanism and unique hydraulic bearing removal de- 
vice plus ready access screen cloth speed maintenance. 


For more details and data this durable, powerful screen, see 
your Link-Belt representative write for Folder 2461. 
7 


VIBRATING SCREENS 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve 
Te Jj -Bel "ly and i ing ‘ities. 
Link-Belt heavy-duty scalping screen effectively Industry There Are Link-Bele Plants and Sales Offices All Principal Cities 


Export Office, New York 7; Canada, Scarboro (Toronto 143); Australia, Marrick- 
keeps fines out primary crushing circuit ville, N.S.W.; South Africa, Springs. Representatives Throughout the World. 
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feeder? 


105 Tractor-Excavators equipped with yard 
rock buckets dig, load and carry material 
charge point (approx. 100 Production this 
job estimated approximately 300 yards per hour 
per machine. 


SPEED, VERSATILITY AND WITH 
EIMCO 105 TRACTOR-EXCAVATORS 


Eimco 105 Tractor Excavators, 
shown above, dig and locd more 
rock less cost per yard than any 
other earthmoving machine. 


These Eimco Excavators are 
multi-purpose machines. They are 
easily and quickly moved from one 
spot another where work 
needed. They are used prime 
movers, production excavation 
and loading jobs, for bulldozing 
and other work around the plant. 


production work, the Eimco 
105 Tractor-Excavator will load 
rock the rate 5-6 yards per 
minute and easier materials such 
sand and gravel, the 105 will 
load much 8-9 yards per 
minute. 


THE 


Salt Lake City, 
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Eimco better job than 
the conventional tractor mounted 
machine because exclu- 
sive operating features. Indepen- 
dent track operation increases the 
effectiveness the machine 
speed saves 
travel time and wear and tear 
assemblies, chains and all 
crawler 


The Eimco power shift saves 
and tear operators, keeps 
them fresh and alert all day long. 
Operator position front makes 
possible see what being 
done. 


All cast-alloy steel parts are 
standard equipment Eimcos 


EIMCO CORPORATION 
Export Offices: Eimco Bidg., South New York City 


Mow York, MY. Chicege, Sen Francisco, Coll. Pose, tex. Sirminghem, Ale. Ovivth, Minn. Kellogg, ide. Beltimere, Md. Pittsburgh, Po. Seattle, 
Posodenc, Calif Houston, lexes Voncovver, 8 C Londen, England Getesheod, Engiond Ports, Frence Milen, Johannesburg South Africe 


extra cost. Torque converters, 
also standard, provide better en- 
gine operating flexibility and pro- 
tect the engine from shock. 

Eimco are different con- 
struction, design and operation. 
They are the only really modern 
tractors production today. 
Eimco engineer will glad tell 
you about the 105 and answer your 
questions. When you need Trac- 
tor Tractor-Excavator sure 
see Eimco 105 work, and talk 
people using them. You are in- 
vited compare Eimco 105 
Tractor, piece for piece with the 
tractor you are using any other 
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Ni-Hard liners save labor, cut maintenance and grinding costs 
providing the utmost tonnage life. Results obtained our own 
grinding aisle show economies you can count for your own mills. 


Ni-Hard shell liners wear only .018 per ton 
grinding more than million tons nickel ore 


This high tonnage life demonstrates the outstand- 
ing performance Ni-Hard* nickel-chromium 
white iron shell liners the concentrator shown 
above. 

Only recently, two sets lifter bar liners were 
removed from rod mill service this plant, Inco’s 
Creighton concentrator, which began operating 

Used large mill 


The Ni-Hard shell liners served mills 
grinding highly abrasive nickel ores with and 


314” rods. Mills ran 60% critical speed. the 
discharge, solids the slurry ran 70%. Total life 
the mill was 3,430,000 tons ore; mill, 
3,266,000 tons. The liners for each mill originally 
weighed 60,912 

This example Ni-Hard shell liner service 
severe nickel ores are among the toughest. 
But the record Ni-Hard liners such service 
shows what this material can for your grinding 
operations. 

Where your abrasion severe use Ni-Hard 
liners. 


“Registered Trademark 


THE INTERNATIONAL NICKEL COMPANY, 


wane 
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nternational Drott 


Beat power shovel wherever exclusive Drott 
ple-power, break-out decisive—and 
where quick International crawler mobility can out- 
speed and boom. Break-out force the 
three Four-In-One models Skid-Shovels ranges from 
12,800 55,000 


Get versatile carry-type scraper action with the 
Four-In-One Bullclam position. Using positive clam 
lip control, spread materials, strip, and grade with 
amazing accuracy. And Bullclam, the 
One heap-loads itself with speedy, earth-boiling 
action! 


Prove versatil- 
ity unlimited with the 
TD-6, the TD-9, 
the new TD-14 model. 
Test exclusive pry-over-shoe 
break-out action, and exclu- 
sive shock-swallowing Hydro- 
Spring. Ask your International 
Drott distributor for Four- 
In-One demonstration. 
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Gain 30-inch (or greater) dumping height advan- 
tage over ordinary roll-forward bucket dumping—by 
using the bottom-dump feature the Four-In-One 
clamshell. And loading with the clamshell action, get 
super-fast bucket-fill stockpiled materials, even 
cramped quarters. 


Get big dozing capacity with ease with 
your Four-In-One bulldozer position. Regulate 
dozing depth hydraulic control’’ blade 
pitch. Note action. 
Shown here new Four-In-One for the 
International TD-14. 


International Harvester Company, Chicago 
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EXPERIENC 


your best assurance economical operation 
Nothing can take the place EXPERIENCE...and Mine and Smelter has specialized 


the design and grinding mills for more than forty years. This 


experience design, materials and construction your assurance getting long, 


economical service out Marcy Mills. 


for example... 


DRIVES AND GEARS 


operation...one the Marcy Mill features 


Direct connected drive with flexible coupling 


which result low-cost-per-ton production. 


direct connected with flexible coupling cut 
V-belt speed reducer drive with meehanite cut 
speed drives for special applications. 
single helical and herringbone gears are made 
American Gear Manufacturers Association recom- 
mendations tooth shape, size, material specifi- 
cations, assuring long life and efficiency. This, 
combined with precision gear cutting, provides 
extra high service factor. 


“BOTH MARCY AND MASSCO ARE REGISTERED TRADEMARKS. 


Speed reducer drive. 


Licensed Manufacturers and Sales Representatives: 


Canadian Vickers, Lid., Montreal, Caneda WRITE FOR CATALOG 
The Austral Otis Eng. Co., ltd, So 


Melbourne, Austr. 
Morgordshammers Mek. Verkstods Aktiebolag, 
Mogerdshammer, Sweden The 
Pegson Limited (for England & Africa) Coalville, er 
Leicestershire, England 
Sales Agents: ine 
Judson, Santiago, Chile Supply 


The Nell Co., Denver 17, Colorado 
The Ore & Chemical Corporation, 80 Brood Street, 
New York City 4, New York 
Representatives for Continental Europe OFFICES IN SALT LAKE CITY, EL PASO, 1775 BROADWAY, 6. Fi5. 
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Your home made with BRICK what you build of! 


Your home—from roof cellar—and every- 
thing it: the windows look from... 
the lights read the rugs walk 
the chairs sit in—even the work- 
saving appliances your kitchen and the 
clothes your closet. Everything that’s 
everything that moves owes its 
very existence refractories. 


You see, refractory brick carries the load 
within industry. But, beyond industry, every- 
one comes direct contact with refractories 
daily living. The making refractory 
products the most basically necessary in- 


dustry—with the exception agriculture— 
there is. 

provide the right refractory industry needs 
plastics, ramming mixes, fire- 
brick, mortars, insulating brick and insu- 
lation—General Refractories operates the 
world’s largest refractories research labora- 
drawing resources from all over the globe. 


Complete Refractories Service 
GENERAL REFRACTORIES COMPANY 
Philadelphia 


COMPLETE REFRACTORIES SERVICE FOR THE COPPER INDUSTRY 


Three types basic GREFCO, STEELKLAD 
for the three basic converting 
and refining. Each type brick available the ranges 
composition— Magnesite, Magnesite-Chrome, 


Chrome-Magnesite and adapt 
variations metallurgical processing. 

bonded for low cost, superior 
workmanship, resistance spalling, ready 


type bonded tunnel kiln 
high temperature firing, for maximum strength and 
hardness. 


encased two, three four sides 
and for special jobs, steel plates incorporated the 
brick interior well—for maximum resistance 
spalling the most severely treated exposed 


RITEX, and the result 
many years intimate knowledge the copper 
industry and careful study service conditions, each 
prepared from the best available raw materials and 
made with the most modern manufacturing facilities 
—all within easy access your 


| 
| = 
pg 
TPA’ 
¥ 


d 
» 


A 


a 
. 


> 


. 


KOEHRING COMPANY, Milwaukee 16, Wis, 


KWIK-MIX JOHNSON 
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Trackless mining ore 
from underground mine railroad siding, 
Koehring Dumptors ramp-load directly into cars. 
this trackless operation, the 6-yard 
Dumptors are loaded underground tractor- 
shovel. They travel along tunnel inclined 
haul-way, where they have 1100-foot climb 
grade the mine entrance. Pro- 
duction for the heavy-duty haulers has aver- 
aged 500 tons ore day and the mine 
foreman reports that maintenance has been 


“almost nil”. easy see why. For one 
thing, Dumptors have troublesome body- 
hoists. Gravity dumps the load and gravity- 
dump never balks, never wears out. 
x 


Dumptors one mine 


extensive open-pit stripping uncover 
lithium deposits, rocky overburden hauled 
also carry ore from pit stockpile. Exca- 
vating handled tractor-type loaders and 
power shovels. Notice how big 
square body opening and low rear entry 
permits fast loading over the end 


Up-hill haul all the way 


Teamed with Koehring shovel, 
Dumptors haul steep grade out pit, 
then climb ramp dump. These off-road 
6-yard Dumptors have better than 
ton loaded weight. They accelerate fast, 
pull through soft ground, grades with less 
shifting, climb 24% grades fully loaded, 


Prospecting for pay dirt 

exploratory mine the Rocky Moun- 
tain region, Dumptor goes underground, 
shuttles and out access tunnel 
without turning. There’s need turn, 
because Dumptor has 3-speed travel 
either direction operates with equal 
ease coming going. efficient 
tles, hauling along the surface. 


2-24 


your work involves hauling rock, 
gravel, ore and other materials under 
conditions, let your Koehring 
distributor show you what this 6-yard 
heavy-duty Dumptor® can for you. 
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New Stoper Drill Design Combines 30% Reduction Weight 
with 10% Faster Drilling Speed 


Use modern materials new 
Roi-Cleveland S-10 Stoper 


results easier 


With the introduction the new 
Roi-Cleveland S-10 Stoper, 
great strides have been made 
easing the work-load miners. 
the same time, their produc- 
tivity, terms footage drilled 
per shift, has been increased. 


New stoper uses aluminum 
feed leg help decrease weight 
much and provide bet- 
ter balance. This type feed leg, 
already successful Roi- 
Cleveland Air Legs, contributes 
greatly weight reduction: The 
S-10 with 18-inch steel change 
weighs only lbs! 


10% faster drilling speed re- 
sults from combination de- 


sign features: The new valve 
timed and ports are arranged 
that maximum flow air 
delivered the piston both 
downstroke and upstroke. Hard- 
hitting, rock-shattering blows 
result, along with rotation 
that’s strong enough turn the 
steel the worst kind drilling. 


The variable feed-pressure 
control also adds greatly the 
performance the S-10. has 
wide enough range feed the 
machine properly against all 
kinds rock. Maximum drilling 
speed attained. the same 
time, both bit life and machine 
life are increased. 


Exclusive steel permits 
the use collared steel. This 
special advantage tight 
ground, where stuck steels used 
problem. The new steel 
puller, consisting only parts, 
also makes stoper operation saf- 
er. Since the steel never leaves 
the machine, the danger fall- 
ing drill steel eliminated. The 
new S-10 Stoper also available 
with tappet-type construction for 
shankless steel. 


Three sizes feeds are avail- 
able. The S-10 can supplied 
with 18, 24, and 30-inch steel 
changes for and hexa- 
gon quarter-octagon steels, 
with without collared shanks. 


Division Westinghouse Air Brake Co., Milwaukee 
Wisconsin, Cleveland air tools, Tractair, portable and station- 
ary air compressors, and heavy-duty industrial engines. Write us for infor- 


mation any these 
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ALLIS-CHALMERS 


SCALPING 


for the 


BIG 
JOBS 


Extra-Large Mechanism 


12-inch 
Deck Support 


Takes Punishing Loads 


Here extra heavy duty screen engineered team with 
primary crushers handling the toughest job any mining flow. 
Design features this rugged screen include cartridge-type, oil- 
lubricated mechanism with giant size bearings and 12-inch I-beam 

channel-constructed top deck support frame. The bearings, 
largest ever installed vibrating screen, are designed for long 

term service under heavy load conditions. The sturdy channel 
construction the screen deck support frame can withstand 

the impact single pieces weighing much 8000 pounds. 


Reduced Maintenance Simplified two-bearing, cartridge- 

contained mechanism can pulled out after removing 

sheave and four bolts. Large size bearings mean extended 
life, less frequent replacement. 


Vibration Standard design includes multi- 

unit vibration isolators two per corner, each with 

inner and outer spring arrangement. Vibration 
building structure isolated even when mate- 
rials adhere screen. 


Performance proved 
one the toughest test- 
ing grounds the world. 


For complete information, see your A-C representative write 
for Bulletin 07B8368. Allis-Chalmers, Industrial Equipment 
Division, Milwaukee Wisconsin. 


July 1956—Engineering and Mining Journal 


4 ] i 4 

é 


Supersonic aircraft, guided missiles 
and rockets require special heat-resistant alloys. 

Many the essential ores used the 

production these alloys are handled efficiently 

and economically Wilfley Sand Pumps. 


For continuous, trouble-free performance 


even the most difficult pumping 


specify Wilfley Pumps. Write 


wire for complete details. 


WILFLEY ana SONS, 
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Clyde Weed, President The Thomas Campbell, Vice President Charles Brinckerhoff, Vice President 


Anaconda Co. 


The Anaconda Co, 


JULY 1956 


Chile Exploration and Andes 
Copper Mining Co. 


Mining Engineers Get Ahead 


MANY LETTERS sent mining engin- 
eers over the past decade have carried undertone 
discouragement because the questionable status 
accorded mining engineers some Some 
letters quoted mine operators who said they “could 
get engineers for dime dozen.” Others deplored 
the fact that key mining positions were going law- 
yers, industrialists, bankers, doctors, dentists, etc. 

Lest assumed that this situation general 
the mining industry, would like call your at- 
tention the recent election three engineers 
prominent offices The Anaconda Co., and its sub- 
sidiaries. Clyde Weed has been elected president 
The Anaconda Co. and three subsidiaries. Thomas 
Campbell has been elected vice president the com- 
pany, and Charles Brinckerhoff has been elected vice 
president two subsidiaries, Chile Exploration Co. 
and Andes Copper Mining Co. 

Clyde Weed graduated mining engineer 
Michigan College Mines, started miner, and 
worked his way from foreman Inspiration his 
present high position. Weed Heights, site 
Anaconda’s operations near Yerington, Nev., has 
been named tribute his leadership and engi- 
neering skill. 

similar way, Tom Campbell started 
chemist and metallurgist Chuquicamata and ad- 
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vanced through the ranks his present position 
vice president the Anaconda Co. 

Charles Brinckerhoff graduated from the Columbia 
University School Mining, started the mining 
department Inspiration, and has risen through 
various operating and managerial positions his 
new office South America. 

These promotions high office show that Ana- 
conda and its subsidiaries have high regard for 
engineers. But engineering ability not enough. 
these men had not widened the scope their in- 
terest include such human engineering problems 
labor negotiations, community health and welfare, 
staff organization, and public relations, their ceilings 
might have been more limited. they had not ex- 
panded their working knowledge include practical 
principles taxation, mineral economics, corporate 
finance and structure, and cost control, their rise 
might have been slower. 

engineer wants move out the so- 
called “dime-a-dozen” class, must realize that 
his educaticn does not stop with diploma. His 
scope interest must move beyond technological 
ceiling and enter the domain headaches. 
receive responsibility must capable han- 
dling it—and that takes initiative and preparation 
(often his own time). 


i 
fF 
ate. 
3 
( 
| 


PRICES 


MARKETS 


HOME 


LABOR 


ABROAD 


OUTLOOK 


20 ANMUAL AVERAGES — 1920-1955 


MONTHLY AVERAGES 1955 1956 


WEIGHTED INDEX 
NON-FERROUS METAL PRICES 


100 is composite for 1922-3-4 of Copper, Lead, 
Zinc, Tin, Silver, Mickel, Aluminum prices 


1950 


metal price index slid off 1.77 points during June from 244.35 for 
May 242.58 for June. Declining copper price was the chief cause. Lower tin 
and silver prices contributed slightly. This the third consecutive monthly drop 
from the all-time peak 248.28 March. 


Threat substitution aluminum for copper building up. Midwest heavy 
industry manufacturers have been deeply concerned over the past instability the 
copper price and supply picture. Building contracts have been let which aluminum 
bus bars valued terms tens thousands dollars will installed instead 
copper, even though the substitution required redesign conduits handle the 
greater volume aluminum 

Steady improvements alloy and fabricating techniques will increase de- 
mand for titanium sponge rapidly. June closed, Pont dropped its Grade A-1 
sponge price from $3.25 $3.00 per 

Kennecott’s Ray Mines Division plans increase annual copper production 
from the 50,000-ton 1955 level about 70,000 tons 1958. Western Knapp 
Engineering Co. has been awarded the contract for the smelter Hayden, Ariz. 
This part Ray’s $40-million expansion program. 

Foote Mineral Co. will spend about $2-million expand production facili- 
ties its Electromanganese Division, Knoxville, Tenn. Expansion will help satisfy 
increasing demand for electrolytic manganese low-nickel stainless steel. 

The Louisiana legislature voted for the second time the proposed increase 
the state sulphur severance tax, and failed vote for—36 against. (Two- 
thirds required for passage.) The second vote was the basis per ton, 
amendment the $2.75 tax the earlier bill. 


Last month this column said July news would tell whether the new Mine-Mill 
labor contracts the copper industry would involve total package the 20c 
30c range. See page 125 for the answer. 

The Philippine Congress has the Emergency Gold Mining Assist- 
ance Act for two years, until June 30, 1958. Subsidy privileges have also been ex- 
tended four base metal mines producing gold by-product, Atlas Consolidated, 
Lepanto, Masara and Paracale 

World Bank’s $80-million loan the Federation Rhodesia and Nyasaland 
develop power the Zambesi River will ultimately supply 1.2-million 
Northern Rhodesia’s expanding copper producers. 

Dominion Gulf, subsidiary Gulf Oil Corp., has applied airborne mag- 
netometer exploration methods used for oil the search for minerals, and come 
with discovery major area columbium mineralization miles northeast 
Chapleau, Ontario. Some 16,000 diamond drilling have confirmed im- 
portance the deposit. 


Engineering and Mining Journal—Vol.157,No.7 


MARKETS 


London Copper Prices Fall 
and Foreign Metal Markets Ease 


ECONOMIC ACTIVITY JUNE remained 
high level but there are indications 
was less than May. The Federal Reserve 
Board’s index industrial production 
for May, preliminary, was 142% the 
1947-49 average, one point under the 
revised figure for April. 

The index non-ferrous metal 
prices dropped June 242.59% the 
1922-24 average from 244.35 May. 
The fall copper from 45.53c 45.06c 
was largely responsible though the drop 
silver and tin had some effect. 


STEEL labor-management negotiations 
broke down. Whether the strike pro- 
tracted not, most observers say 
price rise about $10, about 10% 
certain. Steel spokesmen have indicated 
such price rise follows not only from 
the increased costs associated with rise 
labor costs but the need obtain 
funds for expanding plant. consider- 
able part this depends the level 
profits after taxes. 

Since steel important “ingredient” 
much industrial production, the 
strike bound have depressing effects 
activity other industries. Firms 
using much steel that have low inven- 
tories will almost immediately begin re- 
ducing operations. steel strike ex- 
tended more firms will move into this 
category—a strike month’s duration 
would have drastic effects industry. 


COPPER, far the underlying con- 
ditions are concerned, unchanged. The 
price Europe continues fall and 
market conditions here get weaker. The 
statement made here two months ago 
can well quoted again: “They (copper 
prices) went high because the shortage 
supply relative demand; presum- 
ably they will stop falling when the 
present reverse situation over, when 
demand longer short relative 
supply. price drops can continue 
until they (prices) get into the neighbor- 
hood costs for the high cost pro- 
ducers—then production cut-backs may 
take over.” the present, the condi- 
tions making for price fall continue. 
There are indications these will change 
the next few months. The competitive- 
ness the copper fabricating industry 
and the prices which European fab- 
ricators can sell here will lead mount 
ing pressure for copper price cutting 
the Observers point out the 
copper producers have long held copper 
over-priced and implication that 
there much room for the price drop. 

Rhodesian Selection Trust companies 
reduced their price 2300, about 
effective Moncay, June 18. They 
dropped £275, about 34%c, July 


custom smelters are still pricing 


most their copper about 40c (July 
2). 

Dealers the have not been 
doing much business copper. Recently 
Europe the premium over the LME 
price for wire bars has been about 
Dealers are willing sell the 
several cents under the custom smelter 
price 40c, but the uncertainty Euro- 
pean prices and the fluctuations the 
premium for specifiable shapes means 
they often need ask nearly over the 
LME. Sometimes this reduced 
and perhaps even less. 


STRIKES occurred during the month 
Rhodesia and Chile. Mindola, 
and all parts the Rhokana 
group mines, were strike. The 
African workers were dissatisfied with 
the transfer some workers higher 
categories which lead their transfer 
another union. After three four days 
they returned work. African workers 
N’changa either remained out struck 
soon after. This lasted only few days. 
significant amount copper was lost. 

Locomotive workers Chuquicamata 
struck for few days. 

Phelps-Dodge, Anaconda, AS&R and 
Kennecott reached agreements with the 
Mine-Mill union. They are three-year con- 
tracts calling for about wage in- 
creases with about 10c for the first year. 
are considerable increases the 
fringe benefits. 


THE BOARD TRADE an- 
nounced July would sell 36,000 long 
tons copper has stock. 

Copper fabricator statistics for the 
follow: 


March April May 
Shipments 135,746 118,839 122,393 
(a) Receipts 141,590 139,927 140,727 
(a)Stocks ....... 392,143 413,979 435,063 
(a) On order . 140,348 =135,071 131,023 
Unfilled orders .. 291,465 266,239 249,352 
144,897 93,613 105,506 


(a) Refined copper. The other data refer to fab- 
ricated products 


Copper Institute data short tons, 
for April and May follow: 


United States 


Production : April May 
Crude, primary -» (a) 95,499 96,880 
Crude, secondary ..... (a) 13,780 17,431 

Totals .. (a) 109,279 114,221 

Refined copper 140,032 142,445 

Deliveries, refined 139,927 140,727 

Stock at end, ref'd 54,887 53,443 
Outside United States 

Production 

Crude, primary (a) 137,487 138,146 
Crude, secondary 936 1,133 
(a) 138,423 139,279 
Refined copper 114,430 124,106 
Deliveries, refined 102,317 113,144 

Stock at end, ref'd. .. 183,238 195,922 


(a) Corrected figures. 
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Trends and Prices 


sumers refined metal were not heavy, 
reflecting the decrease activity. The 
fall through its purchase foreign lead 
its agriculture barter programs, and 
its domestic lead buying through GSA. 
However, the industry was interested 
the failure GSA purchase some 
the lead offered producers this 
month. 

Lead producer statistics issued the 
American Bureau Metal Statistics for 
April and May follow: 


April May 
Stock, beginning . 52,089 $3,958 
Production 52,976 47,961 
Total supply ..... 105,065 101,919 
Shipments: 
U. 8. Consumers 44,986 40,703 
Exports ........ 644 546 
(a) Other ..... 5,477 10,210 


(a) Presumably U.S. Government 


ZINC remained East St. Louis 
all month. Sales have been slow but the 
price has been held Govern- 
ment buying foreign metal through its 
barter program and domestic zinc through 
GSA. The past month GSA did not take 
all the zinc was offered. the steel 
strike prolonged, the market ex- 
pected weaken further—many analysts 
believe the Government “support” buy- 
ing will prevent price fall anyway. 

American Zinc Institute data for April 
and May follows: 


April May 
Stock at beginning 40,038 47,907 
Production eT 88,664 81,238 
Production daily rate . 2,955 2,620 
Shipments 
Domestic 74,788 59,085 
Export & drawback 1,437 287 
Government acc't. 4,570 10,196 
Totals . 80,795 69,568 
Stock at end ..... 47,907 59,577 


Unfilled orders . 


ALUMINUM markets are easier. Sec- 
ondary prices are less than primary. De- 
mand down somewhat and production 
increasing. May primary output was 
150,800 tons. Alcoa negotiating with 
the Steel union—the contract expires July 
31. Last year there were two primary 
price increases, the second one following 
the higher costs arrived the labor 
negotiations. 


46,106 34,003 


TIN prices changed little during the 
month though they are lower than 
May. President Eisenhower signed the 
bill permitting operation the Texas 
City smelter until Jan. 31, 1957. The 
Government expected press for bids 
its sale. 


QUICKSILVER weakened during the 
month. There considerable uncertainty. 
Some factors believe the sale 10,000 
Italian producer will 
market. 


MARKETS 


Average Prices June (E&MJ Quotations) 


Copper: 

Electrolytic, domestic refinery 45.056 

Electrolytic export refinery 43.118 
Lead: 

Common, New York 16.000 

Common, St. Louis 15.800 
Silver and Sterling exchange: 

Silver, New York, per oz. 90.464 

Silver, London, pence per oz. 78.625 

Sterling Exchange, “Checks” 280.217 

Prime, Western, East St. Louis 13.500 

Prime, Western, delivered (g) 14,000 
Tin: 

New York Straits 94.635 

New York, 99% min. 
Gold, per oz. price $35,000 
Quicksilver, per flask 265.231 
Antimony (d)) 36.470 
Antimony, bulk, Laredo 33.000 


Major Metals 
DAILY AND AVERAGE PRICES 


Electrolytic Copper -——— Lead — 


Antimony, cases, Laredo 33,500 
Platinum, refined, per $105.000 
Cadmium (a) 170.000 
Cadmium (b) ........ 170.000 
Cadmium (c) 170.000 
Aluminum, 99% plus ingot 25.900 
Magnesium, ingot 33.750 


Domestic quotations, unless otherwise stated, are in 
conte per pound. Merling exchange checks, in cents. 
Quicksilver, per flask of 76 Ib. 

(se) um everage besed on the producers’ 
quotations. 

(b) Cadmium everage based on the evrerage of the 
producers’ end pisters’ quotation. 

(c) Cadmium everage based on platters’ quotation. 

(4) Domestic, 6 tons or more but less than carload 
lots, packed in case f.0.b. New York. 

(e) Tin content. 

(f) Port Colborne, included. 

(a) Delivered where freight exceeds 0.5c. 


Gold Market 


Trade volume June rose Paris 
sales were active, with high for the 


year for bar gold. West Germany author- 
ized gold coin imports. South American 
markets showed coins and bars rising; 
African trading increased with continued 
political unrest; Asiatic markets were 
brisk, with bar gold Bombay rising 
the highest price the globe. One small 
soviet gold shipment Sudan was re- 
ported. Pick’s World Currency Report 
quotes “free gold” per fine fol- 
lows: 


BARS 
COINS (12.5 kg) 
May June May June 
3k 30 31 30 
NEW YORK, 

MANILA...... $43.00 $43.25 36.15 36.10 
HONG KONG. 43.00 43.30 38.05 38.00 
BOMBAY...... 55.50 57.00 54.00 55.00 
TANGIER..... 42.15 42.35 34.92 34.88 
BEYROUTH... 42.75 43.05 35.12 35.12 
as 43.20 44.00 35.60 36.10 
BUENOS 

AIRES....... 40.85 40.25 35.50 35.95 


market value of the U. S. dollar in the local 
markets. 


Silver, Gold and Sterling 
DAILY AND AVERAGE PRICES 


Zine Aluminum Straits — Silver ———~ Sterling Gold 
June (a) Do- (b) Ex- New St. (f) De- East Primary Pig Tin June (c) New Exchange (d) United 
1956 =mestic port York Louis livered St.Louls 99% New York 1956 York London “Checks” London States 
1 45.350 39.950 16.000 15.800 14.000 13.500 24.000 93.750 1 90.750 79.000d. 280.3125 249s. 7d. $35.00 
2 No Market 39.950 16.000 15,800 14.000 13.500 24.000 93.750 2 (e) (e) (e) (e) 35.00 
4 45.450 40.450 16.000 15.800 14.000 13.500 24.000 93.625 4 0.750 79.0004. 280.0982 249s. 7%d. 35.00 
5 44.300 43.300 16.000 15.800 14.000 13.500 24.000 95.125 5 90.750 79.000d, 280.0446 249s. 944d. 35.00 
6 44.500 41.550 16.000 15.800 14.000 13.500 24.000 94.125 6 90.750 79.000d. 280.1696 249s, 94d. 35.00 
7 44.150 41.250 16.000 15.800 14.000 13.500 24.000 93.875 7 9.750 79.000d. 280.3616 249s. 8d. 35.00 
& 44.600 40.175 16.000 15.800 14.000 13.500 24.000 94.250 8 90.750 79.000d. 280.4062 249s. 54d. 35.00 
9 No Market 40.175 16.000 15.800 14.000 13.500 24.000 94,250 9 (e) (e) e (e) 35.00 
11 45.200 41.925 16.000 15.800 14.000 13.500 24.000 94.000 11 90.750 79.000d 280.4553 249s. 6d. 35.00 
12 45.000 40.000 16.000 15.800 14.000 13.500 24.000 94.625 12 90.750 78.875d 280.5000 249s. 6d. 35.00 
13 44.625 42.400 16.000 15.800 14.000 13.500 24.000 94.375 13 90.500 78.750d 280.5848 249s, 444d. 35.00 
14 44.700 42.850 16.000 15.800 14.000 13.500 24.000 95.000 14 90.500 78.500d 280.5000 249s. 4%d. 35.00 
15 44.950 40.750 16.000 15.800 14.000 13.500 24.000 95.500 15 90.250 78.500d 280.4508 249s. Sd. 35.00 
16 No Market 40.750 16.000 15.800 14.000 13.500 24.000 95.500 16 (e) (e) (e) (e) 35.00 
18 44.900 41.725 16.000 15.800 14.000 13.500 24.000 94.750 18 90.250 78.125d 280.4687 249s. 54d. 35.00 
19 45.250 40.875 16,000 15.800 14.000 13.500 24.000 94.750 19 90.250 78.125d 280.4866 249s. 5\4d. 35.00 
20 «645.075 40.400 16.000 15.800 14.000 13.500 24.000 94.750 20 90.250 78.125d 280.4151 249s. Sd. 35.00 
21 445.475 48.525 16.000 15.800 14.000 13.500 24.000 94.875 21 90.250 78.375d 280.2589 249s. 7d. 35.00 
22 45.375 39.900 16.000 15.800 14.000 13.500 24.000 95.375 22 90.250 78 375d 280.2500 249s. 8d. 35.00 
23 No Market 39.900 16.000 15,800 14.000 13.500 24.000 95.375 23 (e) (e) (e) (e) 35.00 
25 45.450 40.450 16.000 15.800 14.000 13.500 24.000 95.125 25 90.250 78 .375d 280.1250 249s, 7d. 35.00 
26 45.350 39.900 16.000 15.800 14.000 13.500 24.000 94.625 26 90.250 78.500d 279.9285 249s. 9%. 35.00 
27 38.825 16.000 15.800 14.000 13.500 24.000 95.000 27 78.5004 279.4062 249s. 11%d. 35.00 
28 45.500 438.525 16.000 15.800 14.000 13.500 24.000 94.875 28 90.250 78.500d 279.5357 250s. 244d. 35.00 
29 45.525 36.125 16.000 15.800 14.000 13.500 24.000 94.625 29 90.250 78 . 500d. 279 .8035 250s. %d. 35.00 
30 No Market 36.125 16.000 15.800 14.000 13.500 24.000 94.625 30 (e) (e) (e) (e) 35.00 
AVERAGES FOR MONTH AVERAGES FOR MONTH 
June 45.056 40.260 16.000 15.800 14.000 13.500 24.000 94.635 June 90.464 78.625 280.217 _ 35.00 
AVERAGES FOR WEEK AVERAGES FOR WEEK 
une une 
6 44.960 41.038 16.000 15.800 14.000 13.500 24.000 94.083 6 90.750 280.177 35.00 
13 44.718 40.988 16.000 15.800 14.000 13.500 24.000 94.229 13 90.700 280 .462 35.00 
20 44.975 41.225 16.000 15.800 14.000 13.500 24.000 95.042 20 90,300 280.464 — 35.00 
27 45.420 39.583 16,000 15.800 14.000 13.500 24.000 95.063 27 90.250 _ 279.994 — 35.00 


CALENDAR WEEK AVERAGES 


June 


2 45.400 40.733 16.000 15.800 14.000 13.500 24.000 94.400 
9 44.600 41.150 16.000 15.800 14.000 13.500 24.000 94.208 
16 44.895 41.446 16.000 15.800 14.000 13.500 24.000 94.833 
23 45.215 40.221 16.000 15.800 14.000 13.500 24.000 94.979 
45.455 38.325 16.000 15.800 14.000 13.500 24.000 94.813 


Calendar Week Averages: New York Silver: June 2nd, 90.750; 
9th, 90.750; 16th, 90.550; 23rd, 90.250; 30th, 90.250. 
(e) No Market (Saturday). 


THE above quotations for major non-ferrous 
metals are our appraisal of the important United 
States markets, Based on sales reported by pro- 
ducers and agencies. Th are reduced to the 
basis cash. New York All 
prices, except gold and silver, are cents per 
sound, 

(a) Net prices refineries Atlantic sea- 
board. To arrive at the delivered New England 
basis add 0.300c per pound, the average differ- 
ential for delivery charges. 

(b) Our export quotations for copper reflects 
prices obtaining in the open market and is based 
on sales in the foreign market reduced to the 
f.o.b. refinery equivalent, Atlantic seaboard. On 
f.a.s. transactions we deduct 0.075c for lighter- 
age, etc., to arrive at the f.0.b. refinery quotation. 

Copper, lead and zinc quotations are based 
sales for both prompt and future deliveries; 


tin quotations are for prorapt delivery only. 

Quotations for copper are for the ordinary 
forms wirebars and ingots; cathodes are 
sold at a discount of 0.125¢ to 0.15¢ pound. 
Quotations for zinc are based on Prime West- 
ern brands. Zinc in New York commands a pre- 
mium over the St. Louis basis equal to the 
freight differential. Contract prices for High 
Grade zinc delivered the East, Middle West, 
and West, effective Jan. 1, 1951, commanded a 
premium of 1.35¢ per pound over the current 
market for Prime Western; Special High Grade 
1.75¢ effective Dec. 1, 1955. 

(f) Prime Western delivered where freight 
from St. Louis exceeds one-half cent. 

Quotations for lead are based domestic 
common lead. Corroding commands 
mium of 10 pounds. 

(c) The silver quotation reported 


Handy & Harman, in cents and fractions of a 
cent per troy ounce, is the price paid by Handy 
Harman settlement for silver contained 
unrefined silver-bearing materials submitted to 
them for refining. determined the basis 
of offers of bar silver .999 fine as made to Handy 
& Harman for nearby delivery at New York by 
regular suppliers in quantities sufficient to meet 
daily requirements, and it is usually one quarter 
cent below the price which such offers are 
made. 

The Treasury's purchase price of newly mined 
domestic silver is 90.5 per troy ounce 1900 fine 
effective July 1, 1946. London silver in pence 
per ounce, basis .999 fine. 

(4) U.S. Treasury's gold — Actual pay- 
ment by the United States Trvasury for gold 
99.75 per cent the price the 
Treasury, which equal $34.9125. 


and Mining 


London Metal Exchange Quotations 


Cash 3 Mo. Current Month 3 Mo. 
June Bid Asked Bid Asked Bid Asked Bid Asked 
294% 295 293 1094 110 107 
314 316 315 316 112 110 
7 302% 303% 305 306 111% «111% 1998s 110 
12 307 308 308 309 113 113% 111 1114 
294} 295 113 114 112 


Prices are for the official a.m. session in pounds sterling per ton of 2240 Ib. Copper basis wire bars, lead 99.97%, zinc 98% 


Trends and Prices 


ZINC = — 
Current Month 3 Mo. Cash 3 Mo. 
Bid Asked Bid Asked Bid Asked Bid Asked 
91% 91% 894 89% 723 7344 723 74 
91% 92 894% 90 724 725 723% 724 
92 925 90\4 90 44 ?29 730 727% 728 
934 91h 914% 735 735% 732% 733 
915 924 90} 9044 730 732 729 730 
93 9334 904% 735 736 732% 733% 
954 954% 934 94 737 738 733 734 
984 99 9654 964 743 744 738 739 
96 964 94% gat 745 746 741 742 
945 748 750 742 743 
94% 94 ag 925 93 748% 749 739 740 
94 94) 92% 92% 749 750 740 741 
o4 9434 925 93 755 756 745 746 
04 94 4 925 93 753 734 743 744 
934 94 92% 923 747 748 739 740 
92 924 905 91 742 744 739 741 
92 924 91 91K 738 739 735 736 
£94 006 £92 387 £742.190 £736 952 


Miscellaneous Metals, Ores, Minerals 


Quotations cover wholesale lots, prompt shipments f.o.b. New York unless 
otherwise stated, tons of 2,000 Ib unless otherwise noted. St-—short ton, It— 


long ton. 
MISCELLANEOUS METALS 
June 30, 1956 

Antimony, spot, Ib, less than carload, in cases. .... 36.474 

Cadmium, commercial ‘sticks, delivered, Ib... ......... $1.70 
Chromium, 97% grade, tb, contract.............. rel $1.25 
Germanium, per gram, 10,000 gram 
Nickel, cathodes, Ib, f.0.b. Port Colborne (a).......... OAs 
Magnesium, 99.8%, carloads, lb, producer's plants, Vel- 

asco, Texas, Eff. Apr. 33%¢ 
Platinum (wholesale lots) troy of... $103 @ $110 
Quickstiver, flask of 76 Ib, 25 flasks or more........... $256 @ $258 
Selenium, 99 plus %, Ib. (Feb. 1)... $13.50 
Silicon, minimum 97%, carloads, 
Titanium, 99.5 plus, grade A-1, max. 3% tron, Ib...... (b)$3 .25 

duty. May i4, 1956. 

METALLIC ORES 

Beryllium Ore, imported, 10% BeO, per short ton unit. $36.00 @ $38.00 
Chrome Ore per long ton, f.0. b. care Atl. ports, dry: 

wan Ore, Lake Superior, ower Lake porta, long ton: 

Lead (Galena), 80%, Joplin, Mo., tom $201.32 


Manganese Ore— Per a | ton unit of Mn basis 48% manganese, nearby posi- 
tions, subject to premiums and penalties $1.30 @ $1.55 cif. U. S. ports, 
duty extra, nominal. Long-term contract nominal. 


Columbium-Tantalum, per combined $1.15 $1.35 
Tungsten Ore, per unit of WOr: 
Foreign 60%, c.i.f. U. S. porta, duty extra........... $33.00 @ $33.50 
Domestic, scheelite, 60% f.0.b. 
Vanadium Ore, per tb of contained Vs f.0.b. mines... . 
Zinc Ore, Prime, 60% concentrate, Joplin, Mo., per ton $84.00 


(a) Nominal. (b)Corrected. 


METALLIC COMPOUNDS 
Arsenous Oxide (arsenic Ib, lots 


ALLOYS 
Ferrochrome 65 to 70%, per Ib of Cr. (4-9% C)........ 
Ferromanganese, 74 to 76%, per tb., shipg. pt peensecee 
Ferrosilicon, 50% per tb of Si f.0.b. a ee 
Ferrotungsten, 2 to 82%, ib of W conta od fof. Feb. 1) 
Ferrovanadium, per ib of V delivered................. $3.10 @ 
Silicomanganese, maz. 144% carbon, Ib, contracts...... 
Splegeleisen, per long ton, 19 @ 30% rade. 
NON-METALLIC MINERALS 
Crude No, 1. 1,400 @ 
Crude No. $750 
fibe: $350 @ 
Shingle fibers $190 @ 
Paper stock. . @ 
Asbestos, f.0.b. ,Vancouver, B, C. (U. 8. funds 
Asbestos, Vermont, f.0.b. Hyde Park: 
Barytes f.0.b. care: 
Missouri, 94% BaSO,, er 
Crude oil well grade, min. 4.3% sp gravity, at ...... 
Bauxite, long ton, f.0.b. point of shipment: 
Domestic crude, 50 to 52% (not dried)............. (a)$5.00 @ 
Domestic, chemical, 55 to @ 
Imported metallurgical, per It, job Br. Guiana, dep. on 
eden . @ 
Feldspar, bulk ton: 
Potash or soda feldspar, 200 mesh, ceramic grade.... $18.50 @ 
Glass feldepar, white, 20 meth. $11.75 @ 
f.o.b. mines, bulk, effective, ton... .. $35 @ 
97% concentrate, bulk, tom...... 
earth, f.0.b. Georgia Florida, ton........... 


Magnesite, per ton dead-burned, bulk, f.0.b. Washington 


and tin min. 99.75%. 


$40. 00 


Mica— Domestic, f.0.b. mines. Punch 7¢ to 124 per Ib according to size and 


quay. 
2 x 3-inc 
Wet ground, very fine, $140 $155 per ton. 
ground: $32.50 & $70.00 per ton, Scrap $25 and ap. 
Ocher, Georgia, ton, in sacks................ 
Pyrites, Spanish, per long ton unit of 8, c41. Atlantic ports 
Sulphur, per It, job U. S. mines: bright........ , . 


dark.... 
Talc, f.0.b. works, ton: 
Vermont, extra white... .. 
Tripoli, Missouri, ton: 
(a) Nominal. 
IRON AND STEEL 
Pig Iron, gross ton, basic, Valley 
Uructarel shape, Ale, 109 “Hw 


Sheet clear, 144 = 2-inch, 70¢ to $1.10; 2 « 2-inch, $1.10 to $1.40; 
h, $1.60 @ $2.10,, 3-inch, $1.20 @ $2.30; 5 « 4inch, 2006 

'bs.00; 42 G6inch, $2.75 @ $4.00: 6% &-Inc h, $4.00 
Bulk sales, dry 


$30 .00 


Not quoted 


$26 
$25 


50 
50 


$20.00 
$12.50 


$50.00 


$1.46 
12M¢ 
$3.45 
$35.30 
$94.00 
$1,725 
$210 
$75 
780 
$190 
a $82 
$72 
$11.50 
9.05 
$7.00 
$22.25 
$12.50 
$55 
$30 
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THIS MONTH MINING 


Summer Fever Sparks British Columbia 


MINING the southern sector 
British Columbia this month featured: 
Silver Hill Mines Ltd., which re- 
sumed work its group 
Treasure Mountain near Hope. 

Work the property was suspended 
last November due severity winter 
conditions. 

Present work includes building load- 
ing ramp Tulameen and putting the 
road the mine shape. the mine 
work will centered preparing mill 
and mine for production soon pos- 

deal between Cariboo Gold 
Quartz Mining Co., Ltd. and Kelowna 
Hedly Exploration Co. will bring back 
production one British Columbia’s 
oldest gold mines. 

Cariboo has acquired part the old 
Nickel Plate mine Hedly from Ke- 
lowna Hedly for $15,000 cash plus 
guarantee that $50,000 will spent 
the next year-and-a-half get the mine 
into 

Under the deal Cariboo gets claims 
known the “French” Mine. Cariboo 
president Dr. Burnett, said 
geological survey has indicated good 
grade ore place and that better 
than average chance exists for finding 
new deposits. 

Canam Copper Mines Ltd., 
miles east Hope has reported exposure 
its orebody for 3500 feet. Develop- 
ment work being handled with 50- 
man crew, and milling plans are being 
considered the development program 
proceeds. 

Foundation Mines Ltd., recently- 
formed B.C. mining company, will start 
exploratory work shortly base metals 
property the Hope-Princeton High- 
way, the same area Canam Copper. 

The company was initiated Van- 
couver interests headed Nicholas Mas- 
salem, president. Consulting geologist 
Alfred Allen. 

Mussallem, said his will 
start diamond drilling 
pyrrhotite deposit situated the com- 
16-claim group. the same time, 
will carry out development work 
fissure vein occurring section the 
property and reported contain gold, 
silver, and zinc. 

Ltd. will spend 
000 prepare its new low-level source 
good grade silver ore for mining with 
the expectation that will ready 
supply the present 55-to-60 tons daily 
mill the end the year, president 
Springer said this month Van- 
couver. 

said decision possible increase 
mill capacity would await opening 
the new ore, and that there was 
good chance the new mine would warrant 
mill expansion. 

Springer said new ore prospects suggest 


several years life ahead the opera- 
tion, and added that exploration will 
put permanent basis. The company 
will continue search for other proper- 
ties. 

The mill still operating capacity 
with ore from the old mine. 

Howe Sound Co., which operates 
Britannia Mining and Smelting Co., 
Beach, reports its 1956 first- 
quarter earnings $810,000 are double 
that the same period 1955. 

Harold Sharpe, company president, 
said the increased earnings reflected 
favorable market for metals produced 
the company throughout the first quarter. 
added, however, that since April 
“there has been some weakening for- 
markets for copper, lead and zinc, 
which has reflected the fact that the sup- 
ply the metals more closely line 
with demand than has been the case for 
some months.” 

New Santiago Mines Ltd. reports 
drifting and diamond drilling has been 
resumed its New Denver, B.C. prop- 
erty. This work being carried out 
the sixth and seventh levels the mine. 

Rehabilitation the lower levels 
the Bonnie prospect near Princeton 
start soon. Golden Slipper 
Mines will participate with New 
Santiago this work. Application 
lease several other properties pending. 


Swaziland 


100 


SCALE MILES 


TRANSVAAL 


LOURENCO 
MARQUES 


THE BRITISH PROTECTORATE Swazi- 
land southeast Africa may have 
proven reserve about 45-million tons 
high grade iron ore when current dril- 


ling reports are published March 
1957. 
Deposit was first announced early 


this year February 1956, 224) 


Plans for vigorous development 
program are outlined the first annual 
statement Mid-West Copper and Ura- 
nium Mines Ltd. 

Company president Maxwell 
said the company concentrating its 
efforts the Velvet Mine near Rossland. 

added that plans are finalized 
bring the property into production 
early date concurrent with the erection 
mill the company purchased during 
the year. 

Mid-West which was organized last 
May, holds claims the Windermere 
Valley also. Dr. Pendland con- 
sulting geologist. 

Salmo Prince Mines Ltd. reports 
important developments and progress 
both its exploration projects. 

its Greyhound property Green- 
wood where exploration now under 
direction Newkirk Mining Corp., the 
continuing diamond drilling, 
proposed open the old 220-foot 
deep shaft and carry out bulldozing 
stripping. geophysical survey will 
made all claims. 

Exploration proceeding steadily 
Salmo claims the Wildcat 
Group the Highland Valley area, and 
the company expects complete pur- 
chase other claims doubling its hold- 
ings the area. 


Reserve 


and surveying and drilling began the 
tiny protectorate near the southern tip 
Mozambique almost immediately. 
similar investigation coal deposits 
has shown rich results, leading some 
speculation about the future building 
smelter. 

Biggest obstacle development 
the mine will soon overcome with 
the construction rail line Goba, 
Mozambique, which already con- 
nected with the port 
Marques the Indian Ocean. Only 
other mining venture Swaziland 
the Havelock Asbestos property, also 
the northern part. 

The Geological Survey Department 
Mbabane lists the following estimated 
mineral reserves Swaziland: (in short 
tons) 


Asbestos based pres- 
ent production 

Andalusite 30,000* 

Barytes 1-million* 

Calcite 10,000** 

Coal 

Diaspore 30,000* 

Fluorspar 100,000*** 

Gold 50,000 oz.*** 
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Iron Ore ..... 40- ex- 
pected proved current drilling. 
280-million low grade, 

figure based geology. 


proved diamond drilling 

estimated excavation 

*** estimated from geological know- 
ledge. 


The coal and iron ore figures may 
changed following the current survey, 
with some observers expecting drastic 
revisions upward. Several British, 
and South African companies have re- 
portedly made inquiries. Grade high 
value hematite iron ore has been set 
64% Fe. 


Official Calls Bikita Ores 


Among Largest and Richest 


Bikita Southern Rhodesia have proved 
large and possibly among the 
richest the world, according 
Ralston, chief government mining engi- 
neer, official report published last 
month. The report notes that lithium 
metal not yet being produced South- 
ern Rhodesia though some the present 
small local output being processed 
Gwelo Southern Rhodesia for the 
production lithium salts. 

1955 82,166 tons lithium ores 
were mined Southern Rhodesia 
total value £328,529, ($900,000). 


Sierra Leone Boost Output 


Development Co., has announced plans 
spend $42-million boost iron ore 
output from 1.3-million 3.6-million 
tons year. Over $16-million the 
money will come from Sierra’s own 
treasury, with the rest raised out- 
side. Chances are that this will make 
Sierra public-holding company. 


Jobs Open for Engineers 


looking for experienced mining en- 
gineers and geologists fill career po- 
sitions, result newly enacted 
legislation designed expand Land 
mineral development pro- 
gram. Biggest job for Land Management 
under the new legislation (Public Law 
167 this case) administering multiple- 
use-of-surface-resources. BLM has ex- 
amine all unpatented claims unre- 
served land and determine surface rights 
Western states and Alaska. 

Salaries start $4,525 and 
$7,570, with most openings GS-9 and 
GS-11 $5,550 $6,390. interested 
write Placement Officer, Department 
Interior, Bureau Land Management, 
Washington, C.; local Land 
Management offices Portland, Ore.; 
Salt Lake City; Denver; and 
Alaska. 
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John Knaebel, who found and developed Anaconda’s Jackpile and 
Bluewater, has been named assistant the vice president (mining 
operations) and will move the New York office Anaconda Co. 


According the will probated San Mateo County Court, 
Jackling’s estate (about $7-million) will held trust for Mrs. 
Jackling; then distributed charities, churches and 
establish loans for engineering students). 


Speaking before the Denver Research Institute, University 
Denver, Jesse Johnson, Director, Division Raw Materials, 
AEC, said that the price established for was based 
past experience and could raised adjusted necessary get 
needed production during 1962 1966. also announced reorgan- 
ization AEC field activities west the Mississippi. All exploration 
will directed Grand Junction under Elton Youngberg, assist- 
ant director for operations. Denver and Salt Lake are now branches 
reporting Youngberg Grand Junction. 


Shaft-sinking underway Lisbon 600-ft, two com- 
partment shaft the Big Indian, under direction Gene Bishop, Inc., 
Golden and Grand Junction, Colo. See Colorado news. 


Basic Atomics, Lincolnton, C., announced lithium ore reserves 
tons some 1900 acres Lincoln Company 


has test lab and plans pilot mill. Future plans call for processing 
plant Lake Sylvia. 


Bear Creek Mining Co., Kennecott Copper Corp. subsidiary, 
will sink 1000-ft, multi-compartment shaft East district, fol- 
lowing approval 10,000 acre unit-development contract between 
Bear Creek, Tintic Standard Mining Co., and Chief Consolidated Min- 
ing Co. Contract for years, with participants sharing any profit 
from ores developed this lead-zinc-silver mining area. Total on- 
stream cost may reach $8-million. 


Catalytic Construction Co., Philadelphia, has contract build 
Union Carbide Nuclear Co.’s uranium processing mill Rifle, plus 
contracts for upgrading units Slick Rock and Greenriver. See page 
126, this issue. 


Peru’s June election still the air this time. Nobody 
knows for sure who will the next president. From here looks like 
Manuel Prado, ex-president, will back office. Senor Terry pro- 
vided the suspense element. almost won the election, after predictions 
that would finish poor third. June 26, President Odria 
pended civil liberties for thirty days, following rioting and general 
strike touched off employees International Petroleum Co., Ltd. 
refinery. See page 126. 
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The Beaver Patrol took hand preparing one 
this month’s big articles, the world-wide survey the 
oxidized copper situation. Beaver Patrol the family 
name for the McGraw-Hill World News Bureau, re- 
markable collection energy and talent. Not only 
these men and women keep posted going 
all over the world, but they stand ready tackle special 
assignments from the editors—anything from getting the 
flowsheet Samoan bead factory interview with 
the local hakim Mesopotamia. the story’s there, the 
Beaver Patrol will get it. 


The whole crew what needed when got 
going the oxidized copper story. occurred us, 
that with the higher level copper prices and new ad- 
vances technology, there might some profitable 
mining the offing. First wanted know how much 
oxidized copper was lying around and what, anything, 
has been, being, will done about it. put the 
question the World News people and the Beaver 
Patrol came through its usual fine style with detailed 
reports pouring from countries. Jim Franklin has 
digested, analyzed, condensed and organized the reports 
into readable, fast-moving survey which you will find 


This only the first installment this timely 
subject. Part will take the situation the United 
States. Part the hands Nathaniel Arbiter 
Columbia University, will answer the important questions 
how extract copper from oxidized material and how 
much will cost. Stand by! 


What has happened this morose gent? Did 
just have straight beaten full house? Did somebody 
put too much vermouth his martini? Giant 
fan? 

All these guesses are wrong. the first place, 
doesn’t gamble except maybe when starts out for 
the beach cloudy morning. Secondly, scorns 
martinis, and lastly, like all true, red-blooded Americans, 


he’s Dodger fan. Allow introduce Alvin Zim- 
merli, capable layout editor, who’s shown here 
posing for article Coal Age, our the 
coal mining industry. you look closely, you will see 
he’s the same chap that’s playing four-way role our 
cover. 


his job, has just about all those things 
he’s depicting the “production 
man”, “research man”, “teacher”. seems editors have 
learned that matter how timely important 
article may be, whether it’s business paper 
“slick” weekly, unless the presentation the story 
reflects its importance timeliness, fewer people will 
read than will vote the Whig ticket the next election. 
This presentation articles job. His 
ultimate responsibility you, the reader—seeing 
that there’s chance your getting lost hodge- 
podge material that has simply been thrown together 
technological tossed salad. 


Two depressing pieces information came our 
way last month. pass them along the fond hope 
that they will disturb you much they have us. 


the April issue Science, Dr. Graham 
DuShane discusses survey the reading habits 
the American people made the American Institute 
Public Opinion. Results show that only 17% the 
adults were found reading books compared with 
55% England, 34% Australia and 31% Canada. 
Moreover, 57% our high school graduates and 26% 
our college graduates have not read book for the 
past year. 

“We might suppose,” says Dr. DuShane, “that even 
though college graduates not read much currently, 
they have some background reading, some acquaint- 
ance with ‘the best that has been known and said.’ 
The results are again disappointing. The college graduates 
were asked name the authors the following books: 
American Tragedy, Babbitt, The Canterbury Tales, 
Gulliver’s Travels, Leaves Grass, The Old Wives’ Tale, 
Utopia, Vanity Fair, The Origin Species, The Wealth 
Nations, The Rubaiyat, and The History Tom Jones. 


“Nine per cent could not name the author 
any these books and 39% could not name more than 
three authors. the same group college graduates, 
only 55% could name any recently published book.” 


Our second melancholic note has with the 
newsstand sales the nation’s popular magazines. Ac- 
cording reports for the last months 1955, 
Confidential has the largest per issue, single copy sales 
ever audited. This must establish some kind record 
for sleazy taste. 


had planned devasting harangue this 
point, but will have wait. We've got hurry away: 
It's Howdy Doody time the Idiot Box. 
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Modern Metallurgical 


Classification System 


Here approach your technical problems metallurgy that 


will automatically sharpen the perspective the practical operator, 


the planner, the designer. the closest thing sure cure for 


the hamstringing effects compartmentalized thinking yet devised. 


our engineering curricula, would simplify training young 


engineers and turn out more useful man for industry. 


RAYMOND VENER 
Catalytic Construction Corp. 


WHETHER YOUR JOB the mill 
smelter, university research lab, 
consultant, well defined system 
classifying metallurgical operations 
can help you paving the way for 
new ideas, saving you money and 
making your job easier. Present clas- 
sification systems used chemical 
engineering fields, and some ex- 
tent metallurgical engineering, 
have been rendered unsatisfactory 
recent strides technology. The 
proposed classification outlined 
these pages will not only furnish 
up-to-date tool, but geared 
accommodate any future advances 
technology, whatever they may be. 

Adaptability provided get- 
ting down fundamentals study- 
ing unit operations. (Unit operations 
are defined here, involve various 
combinations bulk chemical reac- 
tions, changes state, and state 
aggregation.) These unit operations 
are classified under three main 
headings: 

Multi-Phase Systems 

Materials Handling 

Energy Transfer 

These groups may subdivided 
for convenience shown the 
table the following page. While 
some the operations covered 
this table hold little interest for the 
metallurgical engineer our pres- 
ent concept that profession, the 
entire framework the classifica- 


tion system shown make clear 
how any phase processing may 
fitted into the scheme. With the 
trend present day technology, 
getting ever more difficult draw 
line between the realm the 
metallurgical engineer and the chem- 
ical engineer. fact, realistic 
division can made. 


Multi-Phase Systems 


Our primary concern here 
multi-phase systems which include 
the unit operations importance 
metallurgy, find that any given 
point the processing materials, 
can resolve the reaction into 
consideration two phases accord- 
ing the state (liquid, gas solid) 
the materials involved. This gives 
six permutations: solids-liquid, 
solids-gas, solids-solids, liquid-gas, 
liquid-liquid, and gas-gas. 

Regardless which these two- 
phase systems are involved, our aim 
accomplish one more the 
following contacting, 
separation. 

charge for sintering machine, 
are concerned with mixing pulver- 
ized coal with ground ore con- 
centrate. The basic problem classi- 
fied solids-solids mixing. When 
ignite this mixture the ma- 
chine and force air through it, our 
problem one solids-gas contact- 
ing. Formed this process are 
sinter and gas and are now 
faced with solids-gas separation. 
While this separation the sinter- 
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ing machine represents difficul- 
gas separation problem cleaning 
the gas solid particles. 

Definitions mixing and separat- 
ing are self evident. For the purpose 
our classification system, are 
defining contacting the providing 
retention time within the contact- 
ing equipment. recognized that 
contacting and mixing are frequently 
carried out simultaneously one 
operation and some operations, 
contacting and separation occur 
such close sequence that for all prac- 
tical purposes they are considered 
being simultaneous. But even 
cases simultaneous contacting- 
mixing contacting separation, 
may pay analyze your operation 
distinct contacting and mixing, 
contacting and separating opera- 
tions. thus cutting your thinking 
loose from consideration one tra- 
piece equipment that 
renders these operations simultane- 
ously, you may come with other 
methods that solve the two problems 
separately with better over-all econ- 

Some further clarification also 
order the subject phases, 
While most important commercial 
operations involve only two phases, 
more than two phases may pres- 
ent. This certainly true where sev- 
eral different solids species are 
present even though, theoretically, 
only solid phase present. 

flotation where are tackling 
solids-solids separation sul- 
phide particles from gangue), the 
basic mechanism involves preferen- 
tial wetting some the constitu- 
ents with air bubbles what 
basically contacting 
operation. Actually, one species 
solids separated from aqueous 
mixture another foam gas 
bubbles. 

wet scrubbers gas streams 
containing solid particles, the oper- 
ation primarily gas-solids sepa- 
ration with liquid used separat- 
extraction, two liquid phases and 
one solid are present although the 


4 
ap 
ae 
4 
he 
4 


Metallurgical Classification 
MULTI-PHASE SYSTEMS 


Unit Unit 
Operations Divisions Equipment and Methods Operations Divisions Equipment and Methods 
Contacting Drying Liquid- Contacting Chemical reactions 
Gas Chemical conversion solids Gas 
thermal decomposition Distillation and condensing 
Sj * 4° . 
Sintering Humidification and dehumidifica- 
Smelting tion 
Sublimation Water cooling 
Heterogeneous catalysis Air conditioning 
Heat transfer Adsorption and desorption 
Adsorption Vaporization 
Chemical regeneration of solids Flotation 
Separation Gravitational settling Scrubbing 
inertia separation Separation Gravitational settling 
Centrifugal separation Inertia separation 
Filtration Centrifugal separation 
Electrostatic precipitation Filtration 
Electrostatic precipitation 
Agglomeration Scrubbing 
Sonic precipitation Coalescence 
Mixing Miscellaneous distribution Sonic precipitation 
arrangements Mixing Injectors 
Contacting Heat treatment Gas lift 
Solid Chemical reactions 


Separation Magnetic separation Spray towers 
Electrostatic se paration 
Centrifugal separation 
Heavy Media separation 
Flotation 

Tabling 

Jigging 

Tumbling 


Gas-Gas Heat transfer 
Diffusion 
Chemical reactions 
Gaseous diffusion 
Thermal diffusion 


Siphoning 


Contacting 


Separation 
Mixing 


Solids- Contacting 


Liquid 


Precipitation 


Freezing 
Dissolution 


Centrifugation 
Electromagnetic methods 


Leaching Mixing Injectors 
Chemical conversions Jets 
Heterogeneous catalysis Blowers 
exchange Fans 
Adsorption columns 
Separation Drying 
Draining 
Filtration Liquid- Contacting Solvent extraction 
Thickening Liquid Chemical reactions 
Clarifying Heat exchange 
Centrifugation Miscible and emulsified liquids 
Cyclones Separation Centrifugation 
Coagulating Settling 
Wet screening Distillation 
Presses Mixing 
Mixing Gas lift njectors 
Gas spargers Turbulence 
Paddles Orifice 
Propellers Centrifugal pumps 
Helical Towers 
Turbines Paddles 
Colloid mills Turbines 
Ball mills Homogenizers 
MATERIALS HANDLING Unit Unit 
Operations Divisions Operations 
Machinery Heat Conduction 
Flaking transfer Convection 
Conveying Solids Emulsification Radiation 
Slurries (liquids gases Spraying Electrically generated 
are included under fluid Gas Dispersion Chemical reactions 
Size en- Sintering Mechanical work 
Storing Liquids largement Tumbling Electro- Electrothermal processes 
Gases solids Pressure chemistry Electric melting 
Solids Extrusion Batteries 
Feeders: Spray Oxidation reduction 
propor- Solids Casting 
tioning Liquids Electrochemistry gases 
Gases Power generation use 
I nee“ & filling il ENERGY TRANSFER 4. Nuclear Hete rogeneous systems for 
omogeneous systems for 
Crushing Non-compressibles power purposes 
(Momentum Compressibles Chemical changes nu- 
solids Cutting transfer) clear radiation 
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operation still liquid-liquid con- 
tacting. 

slurry ion exchange, 
liquid contacting exists although 
least two distinct species solids 
are present. 

How each these multi-phase 
systems broken down into divi- 
sions mixing, contacting and sepa- 
rating, and how these turn may 
further subdivided into processes, 
blueprinted the accompanying 
table. demonstrate the classifica- 
tion action, complete article 
solids-gas contacting starts page 
this issue. 


Why New Classification? 


system classification would 
complete unless provided 
framework for all operations in- 
volved processing. For this reason 
two other important areas are in- 
cluded the blueprint: 
handling, involving conveying, stor- 
ing, measuring and proportioning, 
size reduction and size enlargement; 
and energy transfer phenomena, in- 
cluding fluid flow, heat transfer, elec- 
trochemistry and nuclear energy. 

greater lesser extent these 
are all considerations the metal- 
lurgical engineer. Obviously, how- 
ever, many are considered 
the traditional province the chem- 
ical engineer. But because metal- 
lurgical engineers have been direct- 
ing their attention the growing 
and obvious overlapping their 
spheres activity with those the 
chemical engineers, comprehensive 
organization operation needed. 
organization operation obvi- 
ously needed. 

Several recent books the field 
have made stabs such ap- 
proach. Most these attempts have 
been made along line parallel 
the organization currently used 
most chemical engineering literature 
and great deal confusion has 
resulted. 

Originally the chemical 
ing approach resolved the manufac- 
turing processes where chemical 
physical changes took place into 
coordinated series unit physical 
operations and unit chemical proc- 
esses. Unit processes originally in- 
cluded fluid flow, heat transfer, dis- 
tillation, absorption, drying, crushing 
and grinding, and similar operations, 
generally physical character 
their classification. 

This “unit process concept” 


chemical classification 
has broken down for two main rea- 
sons: 

(1) Most the called “unit 
processes” involve organic reactions 
where kinetics are the controlling 
factor. Despite wishful thinking 
the part some optimistic research- 
ers, the status applied reaction 
kinetics still best described 
embryonic, certainly not the 
basis which commercial equip- 
ment designed. Progressive scale- 
and extensive pilot plant work 
are adequate evidence the lack 
knowledge this area, although 
true that substantial progress 
being made. 

(2) These unit processes began 
overlap that the same basic unit 
operation (as defined earlier) was 
treated under two separate process 
headings. Stripping away this often 
wasteful parallelism, you come down 
basic unit operations, their 
divisions, presented here. 

What chemical engineers origi- 
nally designated “unit operations” 
were fairly small number. Unfor- 
tunately, the tendency has been 
hail new “unit operations,” each 
new innovation modification 
contacting separating techniques 
involving permutations solid, liq- 
uid and gas phases. Typical exam- 
ples called “new unit opera- 
tions” are: fluidized solids, ion 
exchange, leaching, dialysis, moving 
bed methods, flash techniques and 
spray equipment. 

Consideration reaction kinetics 
presents problem the classifi- 
cation now proposed. The additional 
factors reaction kinetics are com- 
monly encountered many unit op- 
erations defined here. fact, unit 
operations quite often involve chem- 
ical well physical changes. 
Nowhere this more obvious than 
solids-gas operations. Such reac- 
tions oxidation, reduction, halo- 
genation, sulphatization, thermal de- 
composition, heterogeneous catalysis 
and even many drying operations 
involve chemical changes. these 
cases, reaction kinetics may may 
not the vital determining factor 
sizing equipment. 

would ridiculous attempt 
draw demarcation line dry- 
ing operation, designating 
“unit operation” long the water 
being removed was unbound mois- 
ture, and terming “unit process” 
when the water and other gases 
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evolved result chemical de- 
composition the solid. 


What This Means You 


Perhaps the most useful concept 
series building blocks which 
you can characterize sequence 
processing operations. pays off 
making possible completely objec- 
tive analysis existing proposed 
permits the operator the 
designer examine each block, 
even series blocks, with the 
question: What the basic unit op- 
eration here? What methods are 
available handle it? thus 
divorced from traditional equipment 
and the task stretching and 
squeezing the metallurgical practice 
fit the equipment. 

Along the same lines, this classi- 
fication system practiced widely, 
should long way eliminating 
the restrictive 
concept.” Most engineers have in- 
timate familiarity with least one 
industry such aluminum, 
fertilizer, petroleum, etc. They are 
well aware growth, economics and 
changing technology this field, 
but changes other fields which 
might apply their own jobs fre- 
quently escape them the “process 
industry philosophy.” not 
very logical useful means clas- 
sifying and using technology among 
the various fields which are partially 
related. 

Descriptions and discussions 
the literature metallurgy along 
the lines process industries are 
interesting but useless working 
out basic problems metallurgy. 
unitized concept obviously the 
solution, but correct, logical and 
consistent unitized principle nec- 
technology not available any 
known metallurgical book publi 

There one more plus mark for 
this system. helps the engineering 
school give the student 
presentation the knowledge that 
will expected him his job 
instead presenting him with 
bewildering variety “unit proc- 
esses.” 

The concept presented here 
modified and simplified unit opera- 
tion classification. could well serve 
common denominator for all 
chemical and metallurgical opera- 
tions and industries, 


4 
4 
} 
‘ 
ak 
| 
i 


Ea 
» 
may 
a 


IRON ORE SINTERING 


Solids-Gas 


Solids-Gas Contacting Operations 


This the Operation 


What Involves 


Solid Composition Changed 


Drying 


Thermal 
Decomposition 
Solids 


(Calcining fits here) 


Chemical 
Conversion 
Solids 


(Roasting comes 
under this) 

Sintering 

Smelting 


Sublimation 


Removal of unbound liquid, generally water from 
solids, and the removal vapors from gas streams 
adsorption 


Often referred “calcining.” This includes the 
expulsion chemically combined water, volatile 
carbonaceous matter, and the gaseous products 
decomposition compounds such metal carbon- 
ates, nitrates, sulphates, etc. 


the rernoval impurities volatilization; the 
dides, sulphates, etc.: reduction certain metallic 
oxides; conversion non-magnetic compounds into 
magnetic materials; and alteration physical 


materials, 


Agglomeration finely divided solid material 
into porous cellular cake. 


Charge consists solids with product liquid 
state. 

Phenomena involving the conversion solids 
gas gas solid without presence liquid. 


Solid Composition Remains Unchanged 


Heterogeneous 
Catalysis 


Heat Transfer 
Adsorption 


Chemical 
Regeneration 
Solids 


Interaction between gases decomposition 
vapor presence solid catalyst. 


Operations where chemical reactions other phe- 
nomena are completely secondary the transfer 
heat, utilizing heat capacity solids and/or 


Association between gases and solid surfaces may 
either physical chemical nature both. 


Alternate formation and decomposition chem- 
ical compound achieve desired separation. 
Heterogencous Catalysis and Adsorption may 
special cases this since some sort 
intermediate compound often formed. 


COPPER CONVERTING 


These are some familiar Solids Gas 


Contacting—Close-Up 


RAYMOND VENER 


Catalytic Construction Co. 
Philadelphia, Pa. 


WHETHER DESIGNING new 
plant modifying existing one, 
gaining perspective the first step, 
and nowhere there greater need 
for perspective than solids-gas con- 
they 
many the key processes ex- 
tractive metallurgy like 
roasting, smelting. furnish perspec- 
tive the aim here. 

Solids-gas contacting for our pur- 
poses essentially the bringing 
(ores, concentrates, 
chemicals) into contact with gas (air, 
chlorine, oxygen, etc.), long enough 
and under proper conditions ac- 
complish any the purposes listed 
the first column the table left. 

Innumerable schemes have been de- 
signed proposed accomplish var- 
ious solids-gas contacting operations. 
Some these were designed for very 
specific applications and not appear 
offer too much promise for other 
applications the metallurgical and 
other industries. few appear 
completely outmoded. the other 
hand, quite few appear have 
potential far beyond the applications 
for which they were originally de- 
signed. Among these are: moving-bed, 
spray, flash and fluidized-solids meth- 
ods. However, quite clear that 
there single technique known 
that universally optimum method, 
even generally suited, for all ap- 
plications. 

The tremendous range operations 
encompassed solids-gas contacting 
broad that undoubtedly there will 
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HORIZONTAL ZINC RETORTS 


contacting operations. 


find them this rundown 


always need not only for many 
the existing techniques and equipment 
but also for continued research and 
development aimed new approaches. 
The vast majority the supposedly 
new schemes which are proposed each 
year are obviously modifications 
those discussed later this article. 
Surveys show that there consid- 
erable inertia and reluctance the 
part the many industries study 
objectively the relative merits all 
alternate Consequently, 
practically all industries the choice 
equipment and apparatus 
ducting operations such drying, cal- 
cining, roasting, sintering and catalysis 
often governed more custom 


Analysis Contacting 


ESSENTIALLY ALL the operations re- 
ferred (table left) consist con- 
tacting two more phases and 
involve fluid mechanics, heat and/or 
mass transfer. indicated previously, 
other operations such crushing, 
solids classification, mixing, gas and 
solids separations, etc., may 
involved. The emphasis here will 
placed the prime reaction pro 
cess. Mixing and separation phenom 
ena are, course, important consider- 
ations but they will not discussed 
here except insofar they 
ticularly pertinent establishing the 
various 

When chemical kinetics factor, 
addition heat and mass transfer, 
the number potentially important 
rate-controlling mechanisms increases 
tremendously. For instance, although 


SPONGE REDUCTION 


Key Tool Metallurg 


and personal the de- 
signers than truly comprehensive 
and thorough appraisals. Such obiec- 
considerations 
schemes can hardly considered the 
tive equipment. hoped that this 
report may stimulate 
provide very preliminary basis for 
such systematic comparisons, 

First examine the processes 
volved and then take look the 
equipment and techniques 
Emphasis will placed 
segments which loom more impor 
tantly the extractive metallurgy in- 
dustry today’s world. 


Operations 


diffusional phenomena are practically 
always involved when transfer 
occurs, the actual limiting factor 
many instances the rate chemical 
reaction. Naturally, the relative im- 
portance the pertinent factors varies 
considerably with the specific applica- 
tion. 

The table (p RO) lists general fac 
tors that may importance 
given Operation (not necessarily 
any order importance). objec 
tive and 
such factors necessary permit 
scheme, the substitution new 
improved technique for 
process. The factors listed are 
tended typical and are not neces 
sarily complete 

following discussion opera 


tions divided, for convenience, into 
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two categories: (1) Solid ¢ omposition 
Changed; and (2) Solid Composition 
Remains Unchanged. This division 
similarity some these operations 
and does not imply that either division 
consists exclusively chemical 
physical operations. The operations 
include such varied reactions as: (1) 
thermal decomposition solids 
form other solid products and gases; 
(2) reactions between solids and gases 
form either solid gaseous prod 
uct, both; (3) reactions where the 
solid functions catalyst influence 
the rate may form 
intermediate compound but not 
one the original reactants final 
products; (4) use contacting equip 
ment for solids and gases heat 
transfer mechanism; and (5) removal 
unbound moisture simple vapor 
ization 


Solid Composition Changed 


Operations which composition 
the solid material changed include 

Drying 

2 Thermal decomposition 

$. Chemical conversion to new 
compounds 

4. Sintering 

Smelting 


Sublimation 


Drying 


There is a very large variety of 
equipment commercial use for dry 
ing solids. (Drying defined her 
as the removal by thermal means of 
water other liquids 
pastes slurries.) ‘This variation 
equipment largely due differences 
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Temperature Control. 


sublimation involved? 


c 


IV. Product Properties. 
Cost product? 


Product Recovery. 


radiation hazards? 


heat utilization? 


Vi. Feed Properties. 


Vil. General Considerations. 


What 
drops involved? 


physical and chemical properties, 
physical form, products specifications, 
thermal stability, corrosion character- 
istics commercial the 
scale Operations and the method 
heat transfer. 

One the difficulties trying 
incorporate new developments 
this the general tendency 


into 


SOLIDS-GAS CONTACTING 


Solid Composition Changed. 


feed preparation necessary 


What capacities are involved? 


Information Needed Planning 
Solids-Gas Contacting Operation 


What are the heat quantities involved? 
the solid temperature sensitive? 
the degree temperature control critical? 


Does the problem simply involve removal unbound water? 

necessary thermally decompose the material with evolution 
water and other products decomposition? 

desired chemically react the solids with gases such 
oxygen, chlorine, sulphurdioxide, hydrogen, etc? the process one 
sintering with these products removed agglomerate? 


Solid Composition Remains Unchanged. 


Does the operation involve physical chemical adsorption? 


Does the solid serve merely heat transfer medium? 
Does the solid function only filter? 
the solid present only catalyze the gas reaction? 


Product specifications and 


uniformity product important? 


dusting from the unit problem because health, safety 


How easily may dust recovered? 


the gaseous effluent processed for recovery products better 


What are the surface area requirements reacting solids? 
there tendency towards agglomeration? 
Are the feed materials corrosive nature? 


Are countercurrent flow and uniform driving force important? 
Are the operations flexible ehough? 


the total pressure required and what are the pressure 


this steady-state batch operation? 


the retention time important? 


treat drying not 
science, but traditional art char- 
acteristic particular industry. 
terms variety equipment used, 
tonnage materials processed and 
money invested, drying probably the 
most important the operations dis- 
cussed here 


practically 
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mental drying studies have used water 
the liquid, major decisions en- 
gineering design are rarely based 
fundamental considerations the dif- 
fusion liquid and vapor within the 
solid interstices, capillarity, shrinkage, 
pressure and gravity gradients. These 
mechansims are often the subject 
conjecture the evaluation oper- 
ating data. But actual plant design and 
operating procedure are almost always 
based empirical data and experi- 
ence, taking into consideration such 
factors temperature sensitivity, feed 
and product specifications and gas 
conditions. 

Assuming the technical feasibility 
conducting drying operation var- 
ious types equipment, the logical 
choice should based thorough 
comparison investment and operat- 
ing costs. Selection should always in- 
clude some consideration the steps 
preceding and following the drying, 
especially insofar they affect the 
over-all cost. 

Quite often the evaporation step 
preceding the final drying 
simplified appropriate dryer selec- 


tion. Substantial progress 
made recent years the use 
solids-gas contacting develop- 


ments for drying operations and 
the use bench-scale data for the 
prediction performance large 
equipment. 

occur simultaneously: (1) 
transfer heat raise the mass 
solids the vaporization temperature 
and heat necessary evaporate the 
liquid; and (2) mass transfer liquid 
and/or vapor within the solid and 
vapor from the solid surface. The 
rate the drying process deter- 
mined the factors governing the 
rate each the component steps. 
additional factor that may in- 
volved decomposition, 
where the water removal not from 
simple evaporation unbound mois- 
ture but from release chemically- 
bound water. 

Heat transfer for industrial drying 
involve conduction, con- 
vection, and/or radiation. 

Studies and theories 
mechanisms diffusion, capillary 
flow, shrinkage, etc. are interest 
and importance correlating data 
and helping establish basic physical 
laws. However, although less funda- 
mental, studies external conditions 
are required for practical design and 
operation commercial dryers. These 
include such factors as: temperature, 
humidity, air flow, state division 
the solid, contact between 
faces and wet solids, etc. 


processes 
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extractive metallurgy, drying 
often necesary first step, particularly 
the preparation raw materials 
for chemical conversions. Such drying 
process may merely one por- 
given apparatus. any event, opera- 
tions following the drying step have 
important bearing the selection 
conditions for drying. 

Important factors the preliminary 
selection commercial dryers are: 

(1) Properties material being 
handled. 

(2) Drying characteristics the 
material. 

(3) Flow material and from 
dryer. 

(4) Product qualities. 

(5) Recovery problems. 

(6) Facilities available site 
proposed installation. 

Among the methods for removing 
water vapor other materials from 
gases are: absorption, adsorption, com- 
pression, and cooling. Adsorption, in- 
volving the use solid adsorbents such 
activated alumina silica gel, are 
basically solids-gas contacting opera- 
tions. The solid desiccants may 
continuous circulating system, much 
the case adsorption non- 
condensable 
bents function removing water va- 
por surface adsorption and capil- 
lary condensation. Solid absorbents 
such anhydrous calcium sulphate, 
lime and magnesium perchlorate re- 
move water vapor chemical re- 
action. 

Thermal Decomposition 

Processes within this group include 
those commonly referred “cal- 
cination.” They differ from drying 
that the solid composition altered, 
usually but not necessarily with the 
evolution gases. The reactions are 
almost always should 
noted that thermal decomposition 
reactions are often involved proc- 
esses designated and 
smelting. 

Mechanisms involved thermal de- 
composition reactions are similar 
drying, particularly regard ma- 
terials handling, heat transfer, separ- 
ation solids from the gases, etc. 
Accordingly, not surprising that 
much the same type equipment used 
for these applications the drying 
solids. 

The most familiar example, and one 
the most widely used, the ther- 
mal decomposition CaCOs form 
CaO and The term “calcination” 
originates from this application, al- 


Thermal Decornposition, Chemical Conversion 


though now often applied all 
thermal decomposition processes. 
Other decomposition reactions are: 
calcining “burning” cement, 
lime, dolomite and magnesia products; 
calcining bauxite, alumina, litho- 
phone, and titanium pigments, regener- 
ation adsorbents; decomposition 
ferrous sulphate; defluorination 
phosphate rock; and various metallur- 
gical operations for the decomposition 
metal sulphates, sulphites, nitrates, 
nitrites, chlorides and other com- 
pounds. 

interesting and important illus- 
tration the field powder metal- 
lurgy the decomposition metal 
hydrides order obtain product 
suited for compaction into 

Treatment coal, peat, lignite and 
shale without contacting combustion 
gases involves thermal decomposition, 
with recovery such products 
ammonia, tar, light oil, naphthalene, 
anthracene, creosote oil, tar acids, 
road tars, etc. Numerous batch and 
continuous methods have been utilized 
for such operations, which are referred 

Dehydration drying for the re- 
moval bound water water 
crystallization actually case 
thermal decomposition and, some 
cases, such dehydration certain 
clays, temperatures far above the nor- 
mal drying range are required drive 
off this water. 

study the huge number 
decomposition reactions conducted 
industry indicates basic similarity 
among them well other solids- 
gas contacting operations such dry- 
ing and metallurgical roasting. In- 
deed, many variations the batch 
and continuous equipment 
for these latter operations have also 
been used for thermal decomposition. 

Considerations han- 
dling, heat transfer scheme, capacity, 
distribution and contacting solid and 
gas phases, separation solids from 
gaseous effluents, etc. are remarkably 
similar for many these solids-gas 
contacting processes. 

Size form the solids involved 
the thermal decomposition reac- 
tions are intimately related the 
manner which the operation 
carried out, well the nature 
subsequent treatments. Thus, follow- 
ing thermal decomposition metal 
carbonate nitrate, halogenation 
may required which might best 
conducted material certain size 
and shape. This could well justify 
processing feed this form, even 
the preliminary drying and thermal 
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decomposition steps. 

Among the vital factors involved 
the design thermal decomposition 
units are: flow gases; preparation, 
feeding, distribution, withdrawal and 
subsequent processing solids; heat 
transfer; phase equilibria considera- 
tions; mass transfer diffusion 
gases; and reaction kinetics func- 
tion time, temperature and con- 
centration reactants products. 
While considerable progress has been 
made the fundamental aspects 
most these and other factors, the 
operations involved most commer- 
cial decomposition reactions are ex- 
ceedingly complex. They must 
necessity designed for the most part 
empirical bases, together with data 
from number large scale experi- 
mental studies. 


Chemical Conversion New 
Compounds 

This category includes operations 
commonly referred “roasting” 
the metallurgical industry, where 
solids are reacted with gases form 
different chemical The prod- 
uct generally removed solid 
phase, although conditions under 
which the reaction conducted may 
result the removal one more 
the constituents reaction prod- 
ucts the vapor phase. illustra- 
tion this the reaction titanium 
dioxide, carbon and chlorine form 
titanium tetrachloride which 
moved overhead vapor and con- 
densed. 

Treated separately, although essen- 
tially similar, are other operations 
involving solids-gas reactions: sinter- 
ing, with the product removed 
agglomerate; and smelting, with the 
product removed molten 

Utility and advantages the unit 
nowhere better illustrated than 
this important division solids-gas 
contacting operations. Operations 
involving the chemical reaction sol- 
ids and gases, terms numbers and 
sizes installations, tonnage prod- 
uct, financial investment and 
cality relation other operations, 
represent some the most vital phases 
the metallurgical industry. The 
same true the chemical, petro- 
leum, petrochemical, atomic energy, 
pulp and paper, and many other in- 
The variety conditions 
encountered these industries, and 
the different approaches 
ophies prevalent among them, have 
resulted impressive and some- 
what array commercial 
techniques and equipment. 

Metallurgical roasting generally 
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SOLIDS-GAS CONTACTING 


understood comprise operations 
whereby ore heated under such 
conditions that the metal values 
the ore are changed some other 
form rendered amenable subse- 
quent treatment. This product may 
the form metal oxide, sulphate, 
chloride other 

metallic sulphide ore heated 
under atmospheric air, the solid un- 
dergoes series changes involving 
decomposition and other reactions 
the type discussed previously, well 


and gases produce the desired 
product: 

initial drying phase with 


temperatures about 100 deg 
drive off mechanically held moisture. 

the temperature rises above 
100 deg chemically-bound water 
and volatile carbonaceous matter are 
expelled, along with carbon dioxide 
from the decomposition calcina- 
tion metal carbonates. 

Metallic sulphides react with 
oxygen from the air form oxides 
and sulphates the metals the 

Sintering fusion the un- 
reacted sulphide may occur the 
temperature raised too rapidly with- 
out allowing the sulphide oxidize. 


Although there are innumerable 
others, the most familiar metallurgical 
roasting oxidizing, 
reducing, sulphatizing, and chloridiz- 
ing. These terms are, course, very 
for what are 
usually extremely complex and poorly 
understood chemical reactions. The 
importance chemical, mechanical 
and thermal factors obvious. 

Solids-gas contacting operations are 
also quite common the refining 
metal com- 
pounds. the refining uranium for 
the production pure metal, uranium 
trioxide converted uranium di- 
oxide reduction with hydrogen; 
uranium dioxide then reacted with 
hydrogen fluoride gas produce 
uranium The reduction 
this uranium tetrafluoride metal 
with magnesium is, effect, solids- 
gas operation. The operation con- 
ducted Kroll-type process with 
uranium tetrafluoride and magnesium 
loaded into reduction “bomb” and 
heated the ignition temperature. 
Under the conditions the reduc- 
tion, magnesium vapor reacts with the 
uranium produce ura- 
nium metal; molten uranium metal 
separates from the molten magnesium 
fluoride slag. 


processes are: 


produced similar 


quent reduction the intermediate 
thorium tetrafluoride. 

Various modifications the Kroll 
process for the preparation inter- 
mediate chlorides columbium, zir- 
conium and titanium all involve 
solids-gas contacting. Many other ex- 
amples could cited. Whether the 
product removed solid, liquid 
gas depends upon the physical 
properties the materials under the 
conditions the reaction. 

chloride static-bed chlorination 
briquetted sintered material, mix- 
ture titanium ore and carbon 
chlorinated. Fluidized chlorinators in- 
volve the feeding ground coke and 
rutile directly the bed, thus elimin- 
inating the sintering briquetting 
step. case, the solids-gas oper- 
ation involves removal the product, 
titanium tetrachloride, overhead 
cooling-condensing operation. 

the production zirconium 
tetrachloride, the zirconium ore first 
converted the carbide with sub- 
sequent chlorination the zirconium 
carbide form zirconium tetrachlor- 
ide which removed overhead 
vapor. This vapor, due its physical 
properties, condensed desublimed 
form solid product the con- 
denser. 

Even the batch reduction the 
various metal oxides, chlorides and 
fluorides with such reductants sodi- 
um, magnesium calcium, the oper- 
ation usually solids-gas contacting 
phenomenon rather than solid-solid 
operation sometimes supposed. 
Reduction batch “bombs” can pro- 
ceed most cases well below the 
boiling points any the constitu- 
ents. The reaction generally proceeds 
not because any perfect point 
point contact all the species in- 
volved reaction but reason 
the appreciable vapor pressure one 
more the materials present, thus 
producing effective solids-gas con- 
tacting 

Since this discussion restricted 
solids-gas 
chemical and metallurgical processing, 
attempt will made discuss one 
the most vital solids-gas operations 
industry, namely, the combustion 
solid fuels for the production 
power. However, many the ma- 
terials handling, fluid mechanics, heat 
transfer and other factors are quite 
similar, 

Practically all commercial solids-gas 
contacting equipment and techniques 
are important for some operations 
involving chemical conversions 
solids. Many the techniques—par- 
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ticularly several the newer develop- 
ments such moving-bed, fluidized- 
solids, improved mechanical convey- 
ors, flash and spray—should offer 
many advantages for varied metallur- 
gical applications. Naturally, the rela- 
tive advantages these new methods 
must compared with existing tech- 
niques the basis investment and 
operating costs, well technical 
feasibility. view the present meth- 
ods conducting many 
metallurgical and chemical industries, 
there appears doubt that there 
real potential for substantial econ- 
omies proper development and 
selection new 


Sintering 

Sintering generally defined 
process where finely divided solid 
material agglomerated into porous 
cellular cake means heat. The 
size the resultant particles depends 
upon the extent the fusion, which 
function the residence time and 
temperature. Roasting may may not 
involved sintering processes. 

Size enlargement particles 
sintering fusion utilized the 
processing finely divided materials 
equipment where high velocity gases 
would remove small particles from the 
reaction zone where the rate 
chemical reaction requires extended 
retention time. Among the materials 
treated fusion sintering process- 
are blast-furnace flue dust, ore 
concentrates, manganese dioxide ore, 
magnesia from sea water and brines, 
magnesite phosphate fines and dolo- 
mite. 

Roasting operations may con- 
final product sintered form. Sinter- 
ing may also conducted com- 
pletely separate operation with 
without added binders. The equipment 
used may either batch contin- 
uous. Batch static methods may in- 
volve the use grates hearths with 
accurate size dimensional control 
the finished product. Other batch 
techniques involve briquetting, where 
there definite sizing the final 
product. Continuous processes include 
the use moving hearths and rotary 
kilns. 

air passed through mass 
pulverized metal sulphide ore, one 
more the following may occur: (1) 
complete roasting, without sintering; 
(2) roasting and some degree sinter- 
ing; (3) sintering without roasting, 
the case oxidized iron ores; (4) 
decomposition with the expulsion 
water and carbon dioxide with some 
degree sintering. 
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Smelting 


smelting operations the charge 
consists solid materials, ore con- 
centrate, flux and perhaps fuel, with 
the products removed the liquid 
state. least portion the opera- 
tion generally involves solids-gas con- 
tacting phenomena. 

The only solid material removed 
from smelting furnace the dust 
and fume suspended the effluent 
gases. reduction smelting, the prin- 
cipal liquids produced are crude metal 
and slag. matte smelting the liquid 
products are matte and slag. each 
case two layers immiscible liquids 
smelting distinct solids-gas con- 
tacting operation. the smelting fur- 
nace one more the other solids- 
gas contacting operations 
taking place. 

Reduction smelting generally 
carried out blast furnaces; matte 
smelting reverberatories. The oper- 
ations are familiar those the 
metallurgical field that they require 
further discussion here. 


Sublimation 


Sublimation consists direct for- 
mation vapor from solid phase 
without passing through the liquid 
state. The term also applied the 
reverse process, condensing directly 
Whether material will sublime, 
whether will melt and then vaporize, 
depends the location the triple 
point, the point intersection 
the sublimation, vaporization and 
melting-point curves. Vaporization 
solid without prior melting can 
carried out only pressures below 
that the triple point. 

Sublimation not very widely used, 
although there are some important 
processes that incorporate this oper- 
Sublimation can value in: 
purification; introduction compon- 
ents into gas-phase reaction; and re- 
moval products from gas-phase 
reaction desublimation. Sublima- 
separation operation. Among the ma- 
terials commercial importance 
which involve sublimation, vaporiza- 
tion condensation phenomena are: 
calcium, iodine, camphor, magnesium, 
naphthalene, sulphur, zirconium tetra- 
chloride, mercury and uranium hexa- 
fluoride. 

Two general methods sublima- 
tion are used: 

(1) simple sublimation generally 
requiring the use vacuum order 
reduce total pressure. 


Sintering, Smelting, Sublimation 


(2) carrier sublimation—when the 
gas phase composed the material 
being sublimed plus other materials 
introduced either deliberately un- 
avoidably. 

simple sublimation the pressures 
the system are the vapor pressures 
the subliming materials the 
temperatures operation. Condens- 
ing surfaces must kept clean and 
residual gases continually pumped out 
Molecular distillation special case. 

carrier sublimation the carrier 
gas must inert toward the products 
and have vapor pressure excess 
the The carrier gas may 
condensed with the sublimate pro- 
vided does not contaminate the 
product. The major problem the 
design equipment for either type 
sublimation the transfer heat 
and from the solids. 

Practically all sublimation equip- 
ment custom-designed for specific 
applications. Vaporizers 
merous types pots, kettles, and re- 
torts. Since heat transfer solids 
limiting factor, maximum agitation 
and close-clearance agitators are es- 
sential when jacketed pots are used. 
Batch-type units include tray and pan 
designs, similar those used for vac- 
uum drying. For continuous opera- 
tion, rotary and multiple hearth type 
units have been designed. Special pre- 
cautions are necessary all cases 
prevent preliminary cooling vapors, 
with subsequent plugging. 

The principles design for vapor- 
izers are many ways similar those 
for commercial dryers and distillation 
equipment. 

Among the condensing systems that 
have been designed are: large tubes, 
water- air-cooled, with continuous 
mechanical scrapers; shell- and tube- 
condensers parallel operating al- 
ternate condensing and cleaning cy- 
cles; large chambers using radiation 
cooling, liquid-spray cooling, con- 
duction-convection cooling; pervious 
cloth walls; metal screen walls and 
chain walls, all with mechanical shak- 
ing; and recycled, cooled inert gas, 
from which the desublimed products 
are settled out large chambers 
filtered bag filters. 


Solid Composition 
Remains Unchanged 


The operations discussed 
section are: 
Heterogeneous catalysis 
Heat transfer 
Regeneration solids 
Adsorption 
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Only brief mention made these 
important solids-gas contacting opera- 
tions since their chief uses lie outside 
extractive metallurgy. 


Heterogeneous Catalysis 

Chemical reactions may clas- 
sified homogeneous, where only one 
where more than one phase takes part 
the 

which influences the rate reaction 
participating intermediate steps 
facilitate the over-all course the 
reaction. However, the catalyst not 
one the original reactants final 
products. 

Solids-gas contacting methods apply 
where solid catalysts are used in- 
crease the rates reactions where re- 
actants and products are 


Heat Transfer 

Some the most interesting devel- 
opments the use solids-gas con- 
tacting methods involve the moving- 
bed and fluidized solids techniques 
store and transfer heat from one 
process vessel another. They take 
advantage the high heat capacity 
characteristics 

Pebble heaters have been used for 
heating air, hydrogen, methane, steam, 
etc., various industrial operations. 
They have also been used for the re- 
covery heat from hot gases dis- 
charged from other processes. 

extremely interesting illustration 
solids-gas contacting operation 
involving change composition 
the solid the use gases cool 


nuclear reactors. 


Regeneration Solids 

Involved here are such cases the 
removal water from 
streams with the formation solid 


gaseous 


hydrates which are subsequently regen- 
erated. Similar operations are involved 
the removal sulphides, carbon 
dioxide and obnoxious gases from 
gaseous effluents. each case solid 
may used combine chemically 
with the constituent removed 
with subsequent removal thermal 
decomposition. 


Adsorption 


There has been increasing interest 
the removal relatively small 
amounts materials from gases 
adsorption solids 

number solids-gas contacting 
methods should he well suited for 
adsorption 
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SOLIDS-GAS 


What Equipment, Methods Can Used For Solids- 
Gas Contacting? 


EQUIPMENT, 


OPERATION 


Mechanical conveyors 
Moving bed 

Fluidized bed 

Multiple hearth furnaces 
Trays and compartments 
Pot autoclave 

Special designs 


Rotary kiln 


Solids Composition Changed 


Drying 


Thermal decomposition 


Chemical conversion 


Sintering 


Smelting’ 


Solids Composition Unchanged 


Heterogeneous catalysis 


Heat transfer* 


Regeneration solids 


Adsorption 


are the 
or solids 


1 Continuous units 
flow of gas and 


« having a steady state thermal decomposition and chemical convers 


on may 
ing place during & smelting operation, See text. 


* Batch units have no flow of gas or solids during * Heat transfer referred to here is the basic purpose 
operation and composition of both phases is con- of the solids-gas contacting operation, Naturally, 
stantly changing heat transfer is involved in all solids-gas contacting 

* Smelting is regarded as a special case in which operations 
products are removed as liquids, Obviously both 


Commercial Equipment for 


Solids-Gas Contacting 


THIS SECTION PRESENTS brief review 
commercial equipment available 
for bringing gas and solid into 
contact that drying, catalysis, chem- 
ical reaction, heat transfer other 
operations may occur. The equipment 
used commercially has been arbitrarily 
divided into two main groups: contin- 
uous and batch. Under continuous 
equipment 
moving-bed; fluidized-solids; multiple 
hearth; flash and spray; mechanical 
conveyors; smelters and special de- 


signs. Batch equipment has been di- 
vided into: trays compartments; 
pots; retorts; induction heated units; 
and fixed-bed units. The designations 
are many cases arbitrary and un- 
avoidably overlap some extent. 

brief description given the 
more important types equipment, 
along with advantages, limitations and 
applications, Important factors are 
listed 80) which should consid- 
ered the equipment for 
solids-gas contacting operations. Al- 


though they may variance with 
present often dic- 
tated more custom than reason 
—suggestions are included for the 
types equipment that might con- 
sidered for various operations. 

Since there are many intangibles in- 
volved any operation, not pos- 
sible present concise and compre- 
hensive criteria for the best way 
conduct given operation, However, 
attempt has been made list the 
more important factors which should 
considered the selection and de- 
sign solids-gas contactors. 


Continuous Process Equipment 


Rotary Kilns 


Rotary kilns furnaces are among 
the most important types process 
furnaces used industry. The feed 
requires size preparation 
and generally includes broad range 
particle sizes from dust 
large lumps. They are used for the 
burning lime, cement, dolomite and 
magnesia products. They are also used 
for dehydrating, roasting and sintering 
materials such alumina, bauxite, 
phosphate and chromite. 

Rotary equipment may grouped 
into three main roasters 
kilns, coolers and dryers. 

There are three main zones 
rotary kiln: (1) drying zone, where 
moisture driven off; (2) heating 
zone which comprises most the kiln 
length; and (3) the heating burning 
zone where the charge decomposed, 
oxidized, reduced, etc. Some kilns also 
contain recuperator section where 
the charge may either further 
heated cooled. 

The uses rotary kilns include cal- 
cining cement, lime, bauxite, mag- 
nesite, dolomite, gypsum, clay, vermi- 
culite and innumerable others. They 
are also used for roasting and chlori- 
dizing operations the processing 
gold, silver, and potassium 
salts. Other uses include volatilizing 
mercury and zinc and the sintering 
iron ore and phosphate rock. 

Rotary coolers various designs 
are used for the prodution cement, 
lime, alumina, magnesia and various 
chemicals. 

Rotary dryers are similar kilns 
but the dryer generally much 
smaller. Since dryers involve much 
lower temperatures, refractory 
lining necessary. rule both 
dryers and rotary coolers are set 
greater slopes and rotate faster than 
kilns. Dryers and coolers are generally 
equipped with ledges flights the 


Engineering and Mining ournal—Vol.157,No.7 


walls, designed pick 
material and spill through the flow 
gas. Dryer applications include the 
processing clay, various salts, dolo- 
mite, limestone, ilmenite, gypsum, 
ammonium sulphate, manganese and 
phosphates. Dryers are common ahead 
tension magnets. 

direct single-shell rotary dryer 
consists inclined rotating cylinder 
which wet material showers through 
the gas due lifting flights attached 
the cylinder wall. the indirect- 
direct rotary dryer, the material re- 
ceives heat from the hot gases con- 
duction through the dryer shell and 
direct contact. 

the rotary kiln the material 
travels solid bed the bottom 
the rotating cylinder. Rotary kilns are 
used extensively for roasting, calcining 
secondary the other desired reac- 
tions. 


interior 


accomplish the drying chem- 
ical reaction, hot gases flow either con- 
current with countercurrent the 


range varying capacity, tempera 
ture and retention time 

Disadvantages include the relatively 
inefficient contacting and 
gases, low heat transfer 
when heat transmitted through the 
walls the rotary equipment, and 
the relatively large size the equip- 
ment per unit capacity. Consider- 
able competition for rotary equipment 
has and will provided some 
the newer developments such the 
moving-bed, fluidized-bed, conveying, 
flash and spray techniques. 


solids 


Mechanical Conveyors 


Conveying equipment 
ized the fact that the solid material 
agitated moved while being con- 
tacted with gas. includes: 
and vibratory conveyors, contacting 
towers, gas lifts and belts, moving trays 


screw 


The convey- 
ing is, course, incidental 
the prime functions drying, chem- 
ical reaction, sintering, etc. 


and screens, drums, etc. 


Equipment Available 


will involve the replacement many 
the above operations our plans 
for tomorrow 

sidered variation mechanical con 
veyors, although tunnel kilns and fur- 


naces are often treated separate 


equipment may con 


category. 

equipment placed trucks which 
are moved semi-continuously through 
enclosed tunnel contact with hot 
may 
countercurrent 
for efficient 

The two types gas flow may 
combined one piece equipment, 
the center-exhaust tunnel dryer, the 
feed end the tunnel operates with 
and the 


tunnel 


flow parallel 


material flow 


discharge 
end with countercurrent flow. The 
leave at the point of 


parallel gas flow 
haust gases 
changeover 

this 
adiabatic for single pass through the 
The tunnel dryer may 
constant temperature 


instance the 


tunnel also be 


operated at a 


The screw conveyor used with cross-flow the gas through each 
flow solids. Although counterflow solids-gas contactor through truck followed preheating between 
provides more efficient heat conveyed contacts this way the temperature 


concurrent flow allows the drying 
heat-sensitive materials higher tem- 
peratures. Hot gases 
through the equipment 
and/or exhauster. 

hot exhaust gases from the ro- 
tary equipment may contain dust par- 
ticles which can processed wet 
dry collectors avoid contamina- 
tion the atmosphere improve 
product recovery. 

Rotary equipment normally used 
for relatively free-flowing granular ma- 
terials. Pastes and sludges are handled 
special means such premixing the 
wet feed with portion recirculated 
dry product, use special flights, vi- 
brators, slurry evaporating chains, etc. 

The outstanding advantage rotary 
equipment its adaptability handle 
large variety mineral, chemical 
and ceramic products, good quality 


flowing the same direc- 
tion. And, totally enclosed vibrating 
conveyors are also used with screens 
solid decks over which the solid moves, 
with the gas flowing through across 
the solids. 

the tower contactor the solid 
cascades down baffled tower against 
rising gas stream. The solid material 
simultaneously contacted and con- 
veyed means gas stream the 
gas lift. 

Each these equipment types has 
inherent limitations. 
Most conveyors are characterized 
flexibility operation and low space 
The screw conveyor 
should not used where product 
degradation must avoided, nor the 
vibratory equipment for materials 
ing long contact times. Due the 
short contact may not 


advantages and 


and humidity the gas are controlled 
effectively. This temperature 


allows 


dryers are particularly suited 
drying materials that tend warp 
and check, such leather, wallboard 
and veneer. They are used for 
drying large solids and special shapes. 


also 


summary, mechanical conveyors 
are used for variety important 
dustrial operations: drying, decompost- 
tion, roasting and sintering. While the 
designs include wide variety tech- 
niques for feeding and discharge the 
solids, the prime consideration the 
mechanical conveying system through 
the dryer 

This category 
dryers, whether heat transferred 
direct contin- 


continuous metal 


includes continuous 


rectly indirectly 
uous types include 


and uniformity product, flexibility advantageous under certain vibrating trays, vertical turbo- 
throughput and operating condi- temperature-sensitive mater- dryers, continuous sheeting dryers, 
tions. ials may contacted the gas units with solids 


Fine dusty materials usually cannot 
handled rotary equipment, nor 
can solids which must meet demand- 
ing specifications size and shape. 
Advances mechanical design, pro- 
visions for recirculation solids, and 
improvements 
have resulted number new uses 
for rotary equipment. 

Rotary units are particularly well 
adapted for continuous operations for 
either very small very large ca- 
pacities. Furthermore, any given size 
unit can made flexible for wide 


Very abrasive, brittle sticky sub- 
stances cannot handled gas lift 
for obvious reasons. 

All classes conveying equipment 
mentioned require relatively free- 
flowing granular feed. exception 
the screw conveyor. may 
some pastes and sludges. 

probable that conveyors will 
continue used broad scale 
both the chemical and metallurgical 
industries. likely that major 
roads such new processes fluid- 


handle 


moving-bed methods 
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continuous conveying screens, cy! 
inder dryers for continuous sheets 
paper, cellophane, drum dryers, 
screw conveyors and various special 
fabric belt 


variety of 


types such 


materials handled mechanical con 


view the vast 
veyors, attempt will made 
specific 


Sintering con- 


equipment 
special case mechanical 


vas contactors where 


sidered 
conveying solids 
trays, belts 
Sintering 


moving are 


i 


SOLIDS-GAS CONTACTING 


CONVERTER SLAG 
LAUNDER 


SMELTERS like this reverberatory furnace may have all phases 
matter, solid, liquid and gas, present during operations but 


volved one phase series 
successive processing steps which also 
include drying, decomposition and 
chemical conversions. 


Moving-Bed Equipment 


Shaft vertical kilns involving 
moving-bed solids-gas contacting have 
been used for many years 
metallurgical industry for the produc- 
tion pig iron, copper and lead 

The moving-bed principle widely 
employed industry, indicated 
its use blast furnaces, shaft kilns 
and petroleum processing. 
bed can defined body solids 
which the particles—consisting 
pellets, beads briquettes flow 
downward gravity substantially 
their normal, settled, bulk density 
through vessel contact with gases. 
Gas flow may parallel counter- 
current the solids, providing the 
rate gas flow upward not high 
enough cause the bed boil 
fluidization 

oldest and probably the most 
important use moving-bed shaft 
furnace the blast furnace used for 
the production pig iron. terms 
investment and capacity, these repre- 
sent the most important application 
the moving-bed method field other 
than petroleum. Actually blast fur- 
nace functions continuous, vertical 
smelter, that may roast, reduce and 
melt, all one unit. this blast fur- 
nace, the production pig iron, are 
charged iron ore, coke and limestone. 
coke functions both fuel and 
reducing agent and must support the 
entire charge, maintaining 


loose aggregate permit gases pass 


SUSPENDED ARCH 


readily. blast furnace similar con- 
struction used for the manufacture 
phosphorus and phosphoric acid 
the reaction phosphate rock, 
coke and sand. The blast furnace gas 
this case contains the phosphorus 
vapor, 

main limitation blast fur- 
naces has been the handling 
finely divided for which 
reverberatory furnaces are superior. 
However, the blast furnace has much 
higher thermal efficiency than the re- 
verberatory and uses true counter- 
principle. 
reverberatory primarily melting 
furnace, Recent progress the pel- 
letizing taconite fines should 
tate the processing this material 
moving-bed unit. 

Shaft kilns have been used exten- 
sively for the calcination limestone 
and some extent the manufacture 
cement, There are also numerous 
designs shaft furnaces used for gas 
producers, water gas generators and 
retorts for the thermal decomposition 
coals, shale, lignite, ete. for the 
recovery volatile 

One the major advantages the 
moving-bed technique that lends 
itself well the true intimate counter- 
current contacting solids and gases. 
provides more efficient heat trans- 
fer and more uniform drying force 
the case mass The moving- 
bed contacting method 
the use the solid heat transfer 
medium. 

efficiency solids-gas contac- 
ting high due uniform distribution 
the gas throughout the bed solids. 
preparation important fac- 


BOILERS 


FRONT END 
FURNACE 


Courtesy Harbison-Watker Refractories Co 
the basic problem essentially one solids-gas contacting. The 
reverberatory primarily melting furnace 


tor and largely determined the 
Dust recovery minimized 
type unit since packed bed ac- 
tually functions fairly efficient 
dust-recovery medium. 

The moving-bed technique appears 
have real potential for wide 
variety operations, both with the 
solid composition changed 
changed. The operations which have 
been suggested, studied applied in- 
clude literally all the types cited 
above—drying, reduction, calcination, 
oxidation, halogenation, 
tion, volatilization, heat transfer, ca- 
talysis, etc. One the inherent prob- 
lems such technique the neces- 
sity for proper formation feed 
the form discrete particles, pellets 
briquettes. The potential advan- 
tages include flexibility solid gas 
flow rates and capacities, variable re- 
tention times, ease start-up and 
shut-down, simple provision for con- 
current countercurrent flow permit- 
ting large numbers stages, mini- 
mized problems dust entrainment, 
suitable temperature control, etc. 

view the various refinements 
that have been incorporated the 
metallurgical, chemical and petroleum 
industries, the 
technique has one the best 
potentials any the solids-gas con- 
tacting equipment discussed. For this 
reason, its application the chemical 
and metallurgical industries will ap- 
pear forthcoming issue 


Fluidized-Bed Equipment 
one which mass finely divided 
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PROTECTIVE 
CURTAIN ARCH 


BURNER 


ROTARY KILNS are one the most widely used pieces 
equipment pyrometallurgy. Biggest use for drying but they 


solids, ranging from 400 mesh, 
maintained turbulent dense 
ward-moving gas stream. The top 
the dense phase bed has well defined 
level, resembling boiling liquid. 
the gas velocity further increased, 
entrainment increases point where 
the bed level disappears and single 
through the entire vessel, pneu- 
matic conveying. 

The fluidized-solids technique was 
developed the petroleum industry 
for the catalytic cracking petroleum 
feed stocks provide high yields 
gasoline. The technique appears 
have special application for many 
solids-gas contacting processes, par- 
ticularly those requiring good control 
temperature. The operations may 
include practically all those cited 
above where the solid changed 
unchanged, where the reactions are 
catalytic non-catalytic, where the 
solids participate direct reactant 
merely serve heat carrier. 

Among the applications that have 
been studied extensively are: calcina- 
tion limestone, dolomite, metal 
hydrates, magnesite, etc.; drying opera- 
tions; adsorption; chlorination, 
cluding volatilization metallic chlo- 
rides; sulphatization, such the 
conversion copper oxide copper 
sulphate; various decomposition reac- 
tions; oxidation and reduction reac- 
tions metallurgical operations; and 
many others. 

Obviously, single boiling-bed 
operation there will particles which 
short-circuit the bed and leave rapid- 
ly, even though they have been freshly 
added. the other hand, some par- 


MANHOLE 


ticles will undergo extremely 


residence times the bed 


long 
In order to 
counteract this problem, attempts have 
been made design countercurrent 
series beds. The preparation 
solid feed the proper size range 
also very important consideration 

factor the efficient removal 
sorbed entrained gases 
from the solid product. The most im- 
portant problem, however, the re- 
moval from the effluent 
gases. This has been one the most 
serious not the most critical prob- 
lem the application the fluidized 
solids technique many metallurgical 
operations. Cyclone 
generally used commercial installa 
tions, frequently followed Cottrell 
precipitators. Liquid column 
scrubbers have been used place 
cyclones some instances 

There are some important advan 
tages: good 


solids 


degree temperature 
control and uniformity temperature 
throughout the fluid bed, high heat 
transfer and reaction rates, relatively 
simple solids removal and makeup, and 
uniform solid phase composition. 
Inherent disadvantages: not adapt- 
able countercurrent operation; 
trainment solids gas stream may 
the extent second 
ary reactions increased 


tudinal mixing the bed. 


longi- 


Spray Equipment 


spray equipment, the material 


€ ourt 


Harbison Wa 
are also employed for thermal decomposition 
version, sintering and sublimation 


ker Refractories 


chemical con 


atomizing the liquid feed and means 
for separating the finely divided prod 
uct from the exhaust Flash units 
solids rather than liquid dispersed 
the gas stream 

Spray equipment may operate with 
countercurrent parallel gas flow 
hot gases may used once 
through operation, recirculated 
through the unit closed system 
Inert gas, superheated steam other 
vapors can used 
media where special atmosphere 
desired, 

Spray drying one the few com 
operations suitable for 
the drying liquids and 
also applicable the drying 
An ad 
ditional advantage the ease con 


properties 


many heat-sensitive materials 


Among the inherent disadvantages 
are the relatively low product bulk 
equipment, particularly 
the atomizers, relatively inflexible 
and larger evaporative loads are re 
quired of spray 


densities 


dryers for given 
throughput because dilution effect 


spray heen 


adopted for many new and interest 
ing applications over the past few 
years. There room for even 
application chemical and metal 
lurgical fields, provided 
designs for atomization, dust recovery 
and gas recirculation are incorporated 


for each specific use 


contacted fed into hot gas principle advantages spray 
stream highly dispersed liquid drying include: Desired product prop 


consists contacting chamber, 


source of hot gases a means tor 
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efficiently controlled and varied 


choice ‘construction material 


Moving and Fluidized Beds and Spray 
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SOLIDS-GAS CONTACTING, 


GAS OUT 


GAS 
THROUGH 
ROASTER 


RABBLE 
ARM 
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MULTIPLE HEARTH FURNACE offers wide range capacities, better temperature 
control and flexibility than kilns. Main uses are drying and calcining. 


often simplified because the material 
does not contact solid surfaces until 
has become dry; due short con- 
tact times particularly applicable 
the drying heat-sensitive mate- 
The use the spray technique 
often simplifies other operations such 
filtration the feed pre-forming 
the solid feed well sometimes 
the need for size reduc- 
tion the dried 

Among the inherent disadvantages 
spray drying are: low product bulk 
densities where high density product 
may required; relative inflexibility 
operation; for given capacity, 
larger evaporative loads generally are 
required than for other types dry 
ers; and the problems product re- 


covery and collection may 
increase the cost drying ap- 
preciable where 
bag filters wet collectors are re- 

Spray drying involves the formation 
atomization highly dispersed 
liquid state high temperature gas 
zone, followed rapid evaporation 
and drying the droplets. Three im- 
portant phases are involved: atomiza- 
tion; drying liquid drops; and 
spray-gas mixing. fourth might 
added, the removal and collection 
dry product. 

determination the spray- 
drying characteristics given ma- 
terial almost entirely empirical. 
advisable, wherever possible, 


obtain data from pilot scale operation. 

While the above discussion em- 
phasizes drying operations 
spray technique, all the statements 
are equally applicable chemical de- 
composition and other reactions, many 
which have been studied ap- 
plied commercial scale. The 
spray technique has been used for 
production dry milk, soaps and 
detergents, pharmaceuticals, fine 
chemicals, the processing materials 
the pulp and paper industry, the 
production such chemicals man- 
ganese sulphate, aluminum sulphate, 
sodium sulphide and zinc sulphate. 

Many variations the spray meth- 
have been suggested and patented. 
However, there appear two 
main groups: (1) drying, decomposi- 
tion chemical reactions solids 
with recirculating gas stream. The 
recirculating gas stream may either 
heated cooled depending upon the 
operation requirements. (2) The 
same general types processes with 
once-through type operation. Gases 
are not recirculated and heat trans- 
mitted radiation techniques from 
the walls the reactor. 

Flash drying involves the instan- 
taneous removal moisture from ma- 
terials the application heat 
turbulent stream hot air. Similarly, 
flash roasting includes operations such 
decomposition metal nitrates and 
carbonates the oxidation, reduction 
other reactions various materials. 
Although they are sometimes errone- 
ously considered type 
fluidized solid reactor, they are better 
classified variation the spray 
technique, 

Flash roasters are particularly well 
suited for very fine particles such 
the sulphides iron, zinc, copper and 
nickel which react with oxygen the 
air with the generation heat. Sul- 
phur dioxide and metal oxide are 
formed, with the sulphur dioxide re- 
covered for processing into sulphuric 
acid, Metal oxide recovered for the 
production metal. The operation 
many ways similar one more 
the variations spray, roasting 
drying except that the feed involves 
carrying the fine charge particles with 
stream gas into the combustion 
reaction chamber. The problem 
removal fine solids from the effluent 
gas streams just important and 
serious the case spray and 
fluidized-solids equipment. 

Additional applications the flash 
technique are the retorting decom- 
position coals and lignites 
inert atmosphere recycled process 
gases, with the recovery desired 
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volatile constituents, The technique 
least technically feasible for many 
other compounds such metal ni- 
trates and sulphites, which can ther- 
mally decomposed, with the recovery 
gases such nitrogen oxides 
sulphur dioxide. 

Flash roasting involves 
posure very large surface area 
solids the action roasting gases, 
injecting stream finely divided 
solids directly into the combustion 
zone, This permits rapid and efficient 
removal the gaseous products and 
increases the speed reaction such 
extent that the time roasting 
may the order This 
technique obviously directly related 
such operations pulverized fuel 
firing, spray and pneumatic drying 
and fluidization methods. 

Flash units have been built for the 
roasting iron pyrites for sulphur 
dioxide generation. Preparation raw 
materials for these and similar ap- 
plications may require operations 
drying, crushing, grinding 
classification. The raw material fed 
into the reaction chamber means 
carrier gas. tangential motion 
Often imparted this gas, permit- 
ting the larger particles settle out 
the main chamber. The effluent gas 
then processed one several 
means for separation solids. 

Flash units have also been built for 
the removal water crystallization 
from copper sulphate. Units incor- 
porating the flash technique have been 
built for simultaneously drying, pul- 
verizing and classifying clays. 


Smelters 


mentioned previously, smelting 
may conducted either blast 
reverberatory furnace. The smelt- 
ing iron ore produce pig iron 
blast furnace involves two general 
phases: (1) the reduction oxides 
iron the metallic in- 
volves series complex solids-gas 
chemical reactions; and (2) fusion 
the entire mass form molten metal 
and liquid slag. 

The fusion operation 
furnace basically melting opera- 
tion. The roasting 
operations, however, involve chemical 
reaction solid constituents 
and the rising column gas the 
furnace. The charge must therefore 
sufficiently porous permit uni- 
form flow gas through the inter- 
stices the solid bed. for this 
reason that excessive quantities 
fine material would result 
entrainment the particles the gas 
current, packing the bed, 
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FLUIDIZED BED may described mass finely divided solids maintained 
turbulent, dense state being dispersed upward-moving gas stream. 


Blast furnaces have also been used 
for other metallurgical applications, 
although they are not important 
the processing iron ore. The out- 
standing characteristic the modern 
blast furnace still its tremendous 
capacity. New techniques, order 
competitive with the blast furnace, 
would have demonstrate compara- 
ble capacity and economy. However, 
there are number possibilities 
for improving the efficiency blast 
furnaces, utilizing technology and ex- 
perience from other industries well 
the metallurgical field. These in- 
clude: utilizing higher blast pressures; 
increasing stock-line diameters, thus 
decreasing gas velocity and minimiz- 
ing excess flue-dust; enriching the 
blast with oxygen; removing moisture 
from blast and utilizing low-sulphur 
coke; increasing blast temperatures; 
and providing more uniform feed 
appropriate screening, and agglomera- 
tion techniques 

Smelting actions reverberatory 
matting furnaces are essentially simple 
melting 
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Multiple-Hearth Furnaces 

This type roaster the shape 
vertical cylinder containing 
number superimposed horizontal 
hearths. Gas enters from the bottom 
and contacts ore concentrate which 
fed the top and drops from hearth 
hearth succession until dis- 
charged the bottom. 

Multiple hearth furnaces are avail- 
able wide range capacities and 
provide improved temperature control 
and operating flexibility compared 
rotary kilns 

Capacities range from 200 per 
day over 500 tpd per unit. Hearth 
diameters range from in. inside 
outside, with from one six- 
teen hearths. Applications these 
furnaces include drying and calcining 
limestone fines, kaolin, gypsum, 
vermiculite, bauxite, 
fullers earth and diatomaceous earth; 
roasting ores and concentrates for 
the manufacture acids, and the 
production metals such nickel, 
cobalt, tungsten, mercury, zinc, 
per and regeneration 


and Multiple Hearths 
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carbon, filter media, catalysts, various 
chemicals and bone char; drying 
sludges, ores, concentrates, coal, sands 
and chemicals; and the carbonization 
hydrocarbons, coal, lignite, etc. 

Solids are moved across each hearth 
and into drop-holes rabble arms 
attached central rotating shaft. 
Usually there are two four rabble 
arms for each hearth. The retention 
time particle ore per hearth 
angularity the adjustable rabble 
teeth and the shaft The arms 
move the charge inward the center 
where falls into the next hearth; 
here moved the periphery from 
which falls the next hearth. This 
continues down the furnace. 

The central shaft and rabble arms 
are concentric double-duct con- 
struction, maintained cool 
blown through the central duct the 
shaft. The air flows into the rabble 
arms and back into the angular space 


MECHANICAL CONYEYORS all kinds are used solids 
CYCLONE gas contacting for flexibility, low space requirements. 


AIR LOCK 


WET FEEDER 


SPRAY EQUIPMENT widely used 
drying, getting more consideration 
for other pyrometallurgical applica- 
tions. 


after which passes out one end 
the shaft. 

Many modifications and variations 
the multiple-hearth furnaces are 
available commercially. Indirect-fired 
types are used for special applications. 
Muffle types are used for the recovery 
gases evolved decomposition, 
without dilution contamination 
products fuel combustion. 

Ore reduction types can designed 
for the maintenance 
atmosphere the hearth spaces, 

Gas recirculation types can pro- 
vided for desired control tempera- 
ture and the atmosphere. 


Equipment 

The use equipment containing 
fixed bed solids for operations in- 
volving the contacting gases and 
solids very common. The solids 
range size from in. and 
may catalytic—as the Houdri- 
former—or noncatalytic. Gas flow 


through the bed may upward 
downward. 

Fixed-bed processes have certain 
advantages over those which the 
solids move cortinuously during nor- 
mal operations. There appreci- 
able solids loss due abrasion, and 
equipment not required circulate 
solids separate solids recover 
them from gas streams. Fixed-bed 
units possess considerable flexibility. 

Among the inherent disadvantages 
fixed-bed methods the difficulty 
adding removing solids during 
operation. Cyclic operations introduce 
valving and purging problems that are 
complicated very high temperatures 
and gas volumes. Due rela- 
tively poor heat transfer character- 
istics, excessive temperature gradients 
often exist within the bed. 

many cases the use fixed beds 
required the very nature the 
operation. general the use fixed 
beds well known that special 
emphasis need placed consider- 
ing for new operations. 


Batch Equipment 
Trays and Compartments 


Tray and compartment furnaces 
dryers are generally restricted the 
removal unbound moisture other 
solvent from solid. Heated gas, gen- 
erally air, circulates over the material 
until the solid reaches the required 
final moisture solvent content. Such 
batch units are occasionally used for 
decomposition reactions but are not 
well adapted for the other operations 
cited above. 

large variety equipment de- 
signs are available depending upon the 
nature the material processed. Cer- 
amics, lumber and similar materials are 
arranged piles racks; granu- 
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lar materials, paste, slurries are placed 
trays. Important factors the oper- 
ation such equipment are the main- 
tenance constant temperature and 
uniform gas velocity for all the ma- 
terial being processed. 

The use tray and compartment 
dryers usually limited 
batches materials. 

Tray compartment dryers may 
involve the flow gas either across 
through the bed wet material. 
Through-circulation dryers normally 
require much shorter retention times 
than cross-circulation units. 

furnaces dryers may 
considered special designs 
compartment 


Pot Autoclave 


general, batch furnaces and dry- 
ers may conventional special 
design. Small batches metals are 
conveniently melted pot crucible 
furnaces for non-ferrous metals melt- 
ing below 1,200 deg. iron steel 
pots are usually satisfactory. Higher 
melting metals require the use re- 
fractory crucibles fireclay alumina 
clay graphite. 

Autoclaves “bombs” such 
those used for the batch reduction 
titanium tetrachloride, zirconium tetra- 
chloride, and 
uranium tetrafluoride metal, using 
reductant such calcium, magne- 
sium and sodium, are, effect, batch 
solids-gas contacting units. the case 
fluoride with magnesium form 
uranium metal, the reduction proceeds 
temperatures such that the chemical 
reactions involves the contacting 
the uranium 


tetrafluoride with mag- 
nesium vapor form molten mag- 


nesium fluoride slag and molten 
uranium derby. 


Retorts 

This category might well incor- 
porated the tray and compartment 
group. Vertical retorts are used for 
close temperature control and semi- 
continuous operation. Stock fed 
the top intervals and product 
withdrawn from the bottom small 
batches, and occasionally the 
side. Vertical retorts are used for the 
production and revivification bone 
char, for the reduction ore and 
for the production carbon dioxide 
gas burning limestone 

Coal-gas retorts also fall within this 
general class. Coke ovens retorts 
are special design. 


Special Designs 


The so-called Mannheim furnaces 


SOLIDS 

(SETTLING 
BULK 
DENSITY 


DISTRIBUTION 
PLATES 


SOLIOS 


MOVING BED processes are one 
most promising tools. 


involve special designs circular 
muffle furnaces where sulphuric acid 
reacted with sodium chloride pro- 
duce sodium sulphate 
chloric acid. consists refractory 
silicon carbide arch. Hot flue gases 
are circulated about this muffle, with 
the major portion heat transmitted 
through the arch and radiated the 
charge. The charge worked towards 
the periphery the reaction proceeds 
with the generation hydrogen chlor- 
ide gas. The gas withdrawn ad- 
sorption system and salt cake dis- 
charged the periphery. 

wide variety batch dryers with 
direct heat have been designed 
operate definite size batches wet 
feed for specified time cycles. Most 
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Batch Equipment 


these special designs involve variations 
the tray and compartment dryers 
major characteristic this type 
unit, since batch, the con 
tinued differential change moisture 
content and temperature with time. 

Batch indirect dryers are usually 
well suited for operation under 
uum. These include both agitated and 
non-agitated types. Agitated pan dry- 
ers atmospherically under 
vacuum and are well suited for han- 
dling small production practically 
any form wet solids: liquids, slur- 
ries, pastes and granular 
Vacuum rotary dryers have also found 
some use batch units, with the ma- 
terial agitated horizontal, stationary 
shelves. Vacuum tray dryers ure widely 
used, particularly laboratory and 
pilot plant studies, with heating car- 
ried out contact with steam heated 
hot water heated shelves which 
the solid placed. agitation 
volved this type 

Finally, mention should made 
use infra-red radiant heat dry- 
and heat dryers. The 
infra-red dryers operate the prin 
ciple transfer radiant heat, with 
the heat generated 
means incandescent lamps gas 
heated incandescent refractories. The 
use infra-red radiation for 
ing water from solids limited the 
drying thin film sheet material 
not generally applicable han 
dling large massive objects materials 
where internal moisture flow the 
controlling factor the drying oper- 
ation. dielectric drying, the material 
strong electrostatic field produced 
high-frequency voltage. While few 
dustrial applications this type 
drying have been reported, many ex- 
perimental studies have been made 
determine its fields application. 

The induction heating principle has 
been used for many years electric 
furnaces, especially for melting non- 
ferrous metals. 
furnace makes use the material 
heated the secondary coil 
transformer; the primary coil con- 
nected the supply. Electronic 
high-frequency induction furnaces are 
designed heat only the shell 
terial, the case-hardening gears 
and other areas subject heavy 
The physical phenomenon the proc- 
ess dielectric heating similar 
that induction heating. both cases 
molecular friction hysteresis the 
probable origin the heat conversion. 
the case dielectric heating, how 
ever, the charge functions 
sulator that the flow current 
extremely small 
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34-TON EUCLID 
FOR 


CLIFFS SHAFT MINE 
("C" SHAFT 
CLEVELAND CLIFFS IRON CO. 


D.D 
SCREEN 


CAR FOR DIRECT SHIPMENT 


INSTALLATIONS friction-drive Koepe 
hoisting equipment Europe and South Africa have 
captured the interest mining men Canada and 
the United States where similar installations have 
been made. The Cliffs mine the Cleveland Cliffs 
Iron Co., Ishpeming, Mich., was the first metal mine 
the United States install unit. While com- 


Facts about the hoist: 


Drum hoists, 118 in. 

Number 

Rope in. (6x27) 

Counterbalance 35,000 

Hoisting cycle for skips per present depth 
Drive motor—1500 hp, dc, 600 rpm (max.) 

Gear reduction unit 

Skip—bottom dump, 240 

Hoisting speed— 2,000 fpm (max.) 


HEAVY 
DUTY FEEDER 


CAGE~~ 


4-GROOVE 
SHEAVE 


BOTTOM DUMP SKIP 


AND ELEVATOR SHAFT 


C'w'T 


First Koepe Hoist the U.S. 
Starts Operation 


plete write-up the hoist would premature 
this time, the company has kindly consented re- 
lease this brief preliminary information and accom- 
panying design illustrations, showing the hoist 
relationship the underground shaft installation. 
Trotter Coal Co., Morgantown, Va., has also 
equipped its main shaft with friction-type hoist. 


Number levels for ore hoisting—one present 
hoist fully button from 
loading station 


Advantages brief: 


Increased safety operation, due multi-rope: 

Lower peak power demand 

Smaller headframe possible due smaller physical 
size and weight 

Lower initial cost 
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KOEPE CAGE HOIST 


SKIP HOIST 
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ROCK 

LEVEL 


ORE 


EL. 343 


LEGEND 


Finger control gates 

Top timber control sub 

Finger gate 

heavy duty feeder 

opening 

Sprays 

Chute, minus 

picking feeder, wide teed 


Rock chutes 

jaw crusher setting 
5x40-ft vibrating conveyor-feeder 
By-pass chute for lump ore 

Minus chute and minus 
pass chute 

cone crusher, setting 
Finger gates 

Measuring pocket, 220 

Rock pocket finger gate 

Skip loading gates 

20/5-ton traveling crane, 28-ft span 


Background Friction Hoisting 


Informative discussions friction drive may 
found issues for Mid-March 1955 (pp 42-43), 


and October 1955 (pp 90-95), 
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living standards for more people.” 


Sr. Hector Boza, Vice President Peru. 


“Cerro modern complex industrial system super- 
imposed simple agricultural economy.” 


Robert Koenig, President, Cerro Pasco Corp 


Cerro Pasco’s operations embrace 


How Favorable Investment Climate 


KNOERR where Cerro’s dynamic 
Robert Koenig, reviewed the com- 

the maxim that undeveloped diversification program. 

tion which provides favorable eco- the press conference, Sr. Boza 

nomic climate for venture capital the importance long- 

will rewarded with standing friendship with the United 


These events were: States, and the liberal mining code 
Press conference held which has attracted foreign investors 

York for the distinguished vice presi- develop Peru. 

dent Peru, Sr. Hector Boza, who example, cited the im- 


the commencement address dormant high Andean territory 
Alma Mater, the Missouri School the Cerro Pasco Corp. This 
Mines and Metallurgy, and re- shown the map above. ex- 
ceive honorary degree for his change for raw materials extracted, 
great contributions society. Cerro has established living quarters, 

The annual stockholders’ meet- communication 
ing the Cerro Pasco Corp., power plants, network 


modern railroads and incomes for 
thousands Peruvian citizens. 
Reporters asked the vice president 
whether the June election Peru 
might result any change policy 
toward foreign companies. that 
respect expressed complete con- 
fidence that the chief candidates fa- 
vored continuing present policies. [In 
the free elections held Peru, all 
people are required vote. Failure 
vote may involve certain penalties.] 
Questioned Peru’s attitude to- 
ward Communism, Sr. Boza cited the 
record show that Peru has not been 
receptive Soviet overtures. 
doubted whether forthcoming Soviet 
missions South American would in- 
clude visit Peru view Peru’s 
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area 8,000 square miles the Peruvian Andes, and employ about 20,000 persons. 


Has Benefited the People Peru 


staunch stand for Free World policies. exchange student arrangement es- intensify the understanding 
vice president also pointed out better understanding between nations the Western World 
that Peru had contributed generous recalled that his interest Sr. record mining engi- 


supplies oil the Allied undertaking mining and and government servant 
ships which patrolled the west the United States 1907 was pressive. attended the Missouri 
South America during World direct outgrowth his Mines for his mining degree, 
with young man the Cerro University for civil engineering, 

The $200-million project now under Pasco enterprise. Later advised and the University Wisconsin for 
way the Southern Peru Copper Oscar Benavides, son the graduate work. Upon returning 
Corp. property was cited Peru, Rolla for Peru headed the successful Boza 
ample the confidence which the mining education. Oscar Hermanos gold 
United States and private Rolla the late and later headed mining operation. Since 1933 has 
have Peru. This project financed large coal mining project his government under General 
part Export-Import bank view Latin America’s interest Benavides and subsequent administra 
loan, and American Smelting the United States, the vice president ambassador, minister state, 
Refining Corp., Phelps Dodge Copper that the English language and president the senate. 
Corp., Newmont Mining Corp. required South American schools, has headed numerous special mis- 
the Cerro Pasco Corp. and that the United States should for his country and been awarded 

Sr. Boza recommended intensified Spanish courses primary decorations Belgium, Colombia, 
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SEVENTEEN METALS AND COMPOUNDS are produced Cerro’s complex Oroya smelter and refinery the high Andes 


France, China, Haiti, Germany, Spain, 
Venezuela and Peru. 

The keynote his commencement 
address Rolla was appeal 
the application technical education 
the cause world peace and better 
living standards for more people. 

Sr. Boza’s visit the United States 
included conference with Vice Presi- 
dent the State Department, 
dinner held his honor the Pan 
American Society the and 
luncheon with Phil Donnelly 
Missouri, 

public life often asked 
approve various projects. When 
needs additional information make 
decision, his answer always, “You 
know, from Missouri. You have 
show me!” 


Stockholder Meeting 


the Cerro Pasco annual meet- 
ing stockholders New York 
May Robert Koenig, company 
president, was asked 
view the June election Peru. 
replied can say this. The various 
candidates for the election 
presidency the Republic Peru 
are all people whom know. The 
contest largely between individuals 
rather than between ideologies, and 
anticipate change the favor- 
able economic atmosphere currently 
prevailing Peru result this 

Before outlining the company’s pro- 
gram, Koenig told the stockholders, 
would like talk briefly about 
the part which Cerro Pasco Corp. 
has played the economic develop- 
ment Peru. First because our 54- 
year experience Peru offers case 
history interrelation American 
private enterprise and 
sources, Our experience may serve, 
therefore, illuminate certain aspects 


United States business performance 
abroad. Secondly, hope that our 
more than half century working 
partnership with people Peru may 
act stimulus increase the flow 
private United States investment 
Peru and such other American re- 
publics have established climate 
favorable for foreign investment. 

“By comparison with conditions 
that existed the turn the cen- 
tury, Peru has made great economic 
progress. When the Cerro Pasco 
syndicate first became interested 
Peru 1902, modern machinery had 
just begun replace primitive produc- 
tion methods some branches 
industry. Since that time, over-all 
economic development, particularly 
the years following World War 
has been remarkable. 
economy, its free exchange policy, 
and its persistent encouragement 
foreign investment have combined 
make the Republic noteworthy ex- 
ample the free competitive enter- 
hemisphere, but throughout the whole 
world, 

“During the 19th Century, mineral 
production Peru had been declining. 
With the advent the Corporation 
and the ensuing transfusion United 
States capital, technological and man- 
agerial skills, this downward trend was 
arrested. The part which Cerro 
Pasco has played the development 
the country’s vast mineral resources 
evident from the scope the cor- 
poration’s highly diversified mining 
and metallurgical operations which 
embrace area 8,000 square miles 
the Peruvian Andes, and give em- 
ployment labor force approxi- 
mately 20,000 persons. 

“The growth this enterprise 
more remarkable when one reflects 
upon the remoteness its location, 
and the fact that its development 


required superimposing modern, 
highly complex industrial system upon 
simple, almost feudal agricultural 
economy, and recruiting and training 
labor force from population that 
was predominantly agrarian and un- 
skilled. 

“The story Cerro first 
the cliché that extractive industries 
‘leave nothing but hole 
ground,’ For place ‘exploitation’ 
Cerro Pasco has become positive 
factor many areas eco- 
nomic and social advancement. The 
corporation, integral part the 
country, has contributed 
standard living and health, 
education, transportation and com- 
munication, has established hospitals 
and community centers, improved the 
skills and productivity Peruvians, 
and achieved cooperative, constructive 
management-labor relationships.” 

Other activities reported Koenig 
were continuing progress the $50- 
million program improve plant and 
equipment Peru; 16% interest 
the $200-million Southern Peru 
Copper Corp. project; organization 
Refractarios Peruanos, A., and Ex- 
plosivos, A., produce refractory 
brick and explosives, respectively, 
Peru; and the acquisition 
and gas exploration rights some 
2.5-million acres land the eastern 
provinces Peru. (Sr. Boza told the 
reporters that was highly optimistic 
about possibilities huge oil reserves 
existing eastern Peru because 
favorable structures and strata.) 

The new Antamina copper property 
situated about miles north Cerro 
Pasco has not yet been connected 
with Cerro Pasco road trans- 
portation. However, initial explora- 
tion and discovery work has been very 
encouraging and preparations are now 
being made build access road. 
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copper was also 


This slab chryso- 
000-year-old piece smelter slag 
stand mute testimony Man’s 
age-old struggle get more cop- 


per out the ground. His earli- 
est win copper from 
these from 


King mine several 
thousand years. Man started 
native metal, found the oxide, 
and later turned the easier-to- 
handle sulphides. The present 
price structure right—and the 
long-term high-level use cop- 


per leads the conclusion that 


time work the oxides 


Oxidized 


Where Get Tomorrow’s Copper? 


JAMES FRANKLIN 
Assistant Editor 


WORLD COPPER OUTPUT AND USE will 
set new records this year. year-end 
1956, output and use will probably 
pass 3-million tons red metal year. 
Even higher goals are forecast for 
and through 1960. 

All this activity points one thing 
—we're using our copper reserves 
tremendous rate. Where will 
get copper? Estimates 
Free World reserves show that 
have about 100-million tons red 
metal the ground. That’s only 
years’ ore supply present growth. 
think this estimate low, because 
the large number oxide and 
sulphide deposits now being reported 
Canada, Africa, South America 
and elsewhere. come back 
this the summary Part 

The recent California Institute 
Technology forecast shows that the 
next 100 years the world population 
can expected increase tenfold. 
With this tenfold increase will come 
rise the demand for copper. Will 


times the present level? 
Perhaps not, more likely will 
3-to-5 times turns out 
demand, better ready for it. 
Some copper men feel that now 
the time get ready, not tomorrow 
when need it. Mining oxide cop- 
per one way can this 
demand. Some producers have already 
started. 

After satisfying our curiosity with 
native copper from some streambed, 
started civilization its way 
treating copper oxides some six thou- 
sand years ago. Down through the 
years, worked the oxides and 
native metal, until the great, easy-to- 
handle sulphides were discovered. 
When saw how easily the sulphides 
could treated, promptly forgot 
all about the oxides and dug into the 
sulphides and native metal. 

Oxidized copper the 
picture several ways: (1) pure 
oxide such the great malachite de- 
posits the Belgian Congo; (2) 
oxide caps sulphide like Chuqui- 
camata others; (3) mixed 


comes into 
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minor, secondary mineral Western 
ores; and (5) phantom oxide 
many assay sheets, 

With the present favorable structure, 
can afford look into the 
Recently Ronald Prain, chairman, 
Rhodesian Selection Trust, stated that 
35c pound would reasonable 
price for copper. feels that 
copper would discourage substitution, 
and give fair return the miner, 
the present price, we should be look- 
ing for ways get more copper out 
the ore going after the oxide 
now going down (Ken- 
necott doing Ray, and will con- 
sider for Chino.) 

Let’s look the 


tailrace 


oxidized copper 


Phantom oxide the minor com- 
ponent most our Western ores, 
can’t all called oxide. Some 
doesn't look act like oxide mineral. 
Some metallurgists say it’s partially 
oxidized sulphide slime that’s been 
clay. won't float. 
can leached but not cheaply 


adsorbed on 
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OXIDIZED COPPER 


straight leaching sulphide oxide. 
going after Ray and 
has men working Chino. 

take one Western producer 
example this phantom oxide. 
They handle 50,000 tons ore day 
and discard copper each 
ton going the tailing pond. 
Over year adds about 15,000 
than total pro- 
looking for solution. 
And not the only ones out 
there trying solve this problem. 
Project this loss one property the 
whole and the amount 
copper that can had significant. 

Yerington was built during emer- 
and then only because the 
under it’s safe say 
that wire-bar can made from 
oxide ore for less than 

It's cheaper get this phantom 
metal while it’s the mill than 
back after twenty years from now; 
mining, handling and crushing costs 
are paid, Only expense separation 
and costs few cents 
more get this phantom oxide than 
does get the rest handle 
ore like Yerington’s. And, copper’s 
long-range price picture 
worth going after phantom oxide. 


secondary mineral when the 
oxide amounts more than few 
per cent the total available. This 
copper can recovered combined 
leach-precipitation-flotation, 
method gets expensive. 


phide oxide flotation the cheapest 
way. using leach and 
scrap-iron precipitation costs about 
twice much. And leach-electrolytic 
plant shoots the cost 2.7 times 
that straight flotation mill. 

Relative production costs for these 
routes, going from the lowest, 
highest cost are: flotation; flotation- 
leach-electrolytic; leach-and-electroly- 
tic-precipitation; and leach-and-scrap- 
iron. 

What makes scrap-iron stripping 
expensive? Getting the scrap-iron 
the tin Scrap cans cost about 
$60 ton—if you get them. The 
supply centers the Western states 
have been tied one another 
producer and there isn’t enough 
around, Anaconda turned sponge- 
iron Yerington and Greater Butte 
substitute for cans. Sponge-iron 
costs almost much make 
scrap-iron and it’s only 60% 
iron. Going sponge-iron may the 
only route left open for leaching 
plant. Kennecott believed 
planning sponge-iron plant Ray. 


Where oxide and sulphide occur and 
can kept separate, selective min- 
ing and separate flowsheets are used. 
Chuquicamata, for example, mines and 
treats the ores separately. While 
only 100-million tons out the origi- 
nal 500-million-ton oxide cap remain, 
they can still keep the two separate. 
same true some our West- 
Selective mining and 
milling works well, until you get into 
the intermediate zone. 


COUPLING NEW CONCEPTS ore handling with the latest 


approach milling, makes economic the low-grade deposits, 


When the two are mixed through- 
out you can longer keep them 
separate, you have take the ore 
comes and combine oxide and sul- 
phide mill programs, just 
They float the sulphide, then 
float the oxide for leaching. After 
leaching, pregnant solution goes 
electrolytic-precipitation and leache 
tails special flotation unit 
recover the rest the sulphide. 
been said that Nchanga’s method 
cheaper than straight leaching. 


Union Miniere Haut-Katanga 
(probably the world’s largest and rich- 
est malachite deposit) the problem 
simple. Katanga floats the oxide, then 
leaches the concentrate for electrolytic 
precipitation. Again, this cheaper 
than straight leaching; but the plant 
costs more. 

Here Part consider only 
foreign copper deposits and get into 

Part this article, look 
into the methods used extract the 
oxide, what can used where and 
what the cost will be. 

But where can you find oxide cop- 
per? How much 
kind treatment does get? Where 
should you look for more? sent 
McGraw-Hill World News correspon- 
dents ask the top mining men 
countries answer those questions 
for you. Here and the following 
pages give you their answers 
country-by-country survey the ox- 
ide copper resources the Free 


World. 


like young Kimberly pit above. New mining 
techniques call for fast, mobile, trackless earth-moving units. 
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WHILE EUROPE’S RESERVES copper are meager, Cyprus, 
isle copper, has been working oxide and sulphide for ages. 


Reserves Are Meager 


Austria. According Dr. Bartosch, 
Austrian Mining Authority, some ox- 
ide occurs border zones 
Oxide Schwaz and Brixless goes 
sulphide flotation. Reserves were not 
indicated and the amount oxide 
chalcopyrite small. 


Belgium has precious little copper 
any form. Odd occurrences are 
Vielsalm and Salm Chateau; Engil- 
houd near Liége; and Vice, Colan- 
han. 


British Isles. copper any kind 
remains. 


Czechoslovakia has some oxide 
porphyritic granite Belones, near 
Nachod. 


Denmark has copper whatsoever, 
but Greenland, deposits occur 
the west coast. These deposits are 
small, but point larger ones under 
the inland ice, according Count 
Knuth-Winterfeldt, University Co- 
penhagen. 


Fire copper deposits are being re- 
Avoca, and maybe Beara. Oxide 
and sulphide content not known 
yet. 


Officials Otanmaki Corp. 
and Outukompu Corp. are sure that 
oxide orebodies exist Finland. 


France. copper ore Metro- 
politan France 


Germany. Oxide occurs Ram- 


Bieber and Saar-Nahe and Pala- 
tinum region. Small deposits can 
found Vosges Mountains and the 
Black Forest. Very little being 
worked and where worked, acid 
leach and cement copper methods are 
used. 


Greece. Small scattered low-grade 
deposits Epidaurus, Styrfaka, Lima- 
gardion, Agioi Theodorai, Lakonia 
and Antistari Crete. Other spots in- 
clude, Laurion, Chalkidiki, Alexan- 
droupolis, Karystos Isle and Thassos 
Isle. Antistari the only one being 
worked. has only 1,000 tons, 3.5% 
remaining. 


Italy. Oxide was worked 1913 
1928, Cala Bona mine, Alghero. 
Oxide cap has been used and mine 
pyrite now. the clayey soil 
Duchessa, Domus Novas Ca- 
gliari province, oxide can found. 
Azienda Minerali Metallici Italiani, 
government corporation, treated this 
ore from 1936 1946. contains 


The Mediterranean 

Cyprus has oxide Cyprus Sulphur 
and Copper Co. Ltd. property 
Limni. Reserves have been estimated 
5.7-million tons, which 1-million 
oxide copper over the sulphide ore- 
body. 

Cyprus Mines reported use 
leach-precipitation-flotation get ox- 
ide from Maviovouni, where ore runs 
4.25% Cu. Cyprus Mines’ Shourio- 
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AND ISRAEL, hard work preparing the low-grade 
Timma orebody for exploitation, Plant will leach 1500 tpd ore 


calamine and copper. Ore runs 4.5% 
Cu, chrysocolla and per 
ton, Milling costs put AMMI out 
business. 

Sardinia, between Ogiastra and 
Ozieri, plenty oxide copper can 
found. Size and reserves are un- 
known. 


Norway. known deposits, only 
mineral specimens have been found 
eruptive rocks the Jolunheimen 
district. 


Spain has known oxide reserves. 


Sweden. According Professor 
Olaf Odman, Royal Institute Tech- 
nology, economic deposits have 
been found. Oxide rarity here. 


Switzerland. deposits have been 
found, only mineral specimens, said 
chief mineralogist, Gallopin, Geneva, 
University. 


Yugoslavia. Bor 
tons, 1.24% Cu, with rich veins run- 
ning Cu. Ore mainly sul- 
phide. Majdanpek oxide zone 
exists in the disseminated copper ore 


Area Has Possibilities 
tissa had 6-million tons, 2.25% 
1922, but not oxide ore. 


Egypt’s ancient mines Rukaita 
the Sinai Peninsula were once worked 
for oxide copper. Lots copper still 
remains exposed, according 
Egyptian mining officials 


French Malachite nugget: 
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Bon Arfa the Eastern Atlas 
Mountains the Algerian border. 
Reserves, estimated 60,000 tons, 
3.5% Cu, include bornite and chalco- 
pyrite. Societe Marocaine Explota- 
tion Miniere will start mining this de- 
posit this year. Ore substitution 
dolomite. 
Oxide 
The High Atlas and Anti Atlas 
are good 


occurs Moudou, 


Israel. Not far from site King 
mine, some 60-million tons, 


occur. Figures are based 
survey 200 acres Timma, where 
12-million tons have been 
blocked out. Israeli sources say that 
1,000 acres may involved. Sources 
the feel that the deposit may 
smaller and the grade lower. 

Cement copper precipitation plant 
treat chrysocolla and tourquoise has 
been will have 1,500 tpd 
ore Capacity. 


Lebanon, oxides far the 
geological survey the country now 
being 
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UPGRADING MALACHITE ORE simple crushing and washing process 
Union Miniere Ruwe open-pit. Ore soft, yielding breccia. 


Africa’s Resources Are Vast 


Belgian Congo. Most mines have 
used their oxide, Shituru and 
Shamitumba work some small scale. 

Kolwezi, four mines still work 
oxide: Kamato and Kolwezi have 
oxide over sulphide, Musconi and 
Ruwe are oxide, with sulphide 
below. Ruwe freak. the 
world’s largest open-pit. Ore 
can processed washing 

Kolwezi treats 200,000 tons ore per 
month, using palm oil flotation and 
acid leach Leach plant 
Shituru where copper and cobalt 
are recovered 

Lubumbashi mostly sulphide with 
some 
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Shituru handles 111,744 tons con- 
centrate year, all oxide. 

Panda produced 646 tons oxide con- 
centrate 1954, 

Kupushi all sulphide. 

Almost all the copper Congo lies 
Miniere Haut Katanga conces- 
sion. Some malachite found far 
south Leopoldville, but not trace 
far has been seen the northern 
Congo. Miniere’s copper reserves can 
conservatively estimated 10-mil- 
lion tons metal, with considerably 
more potential ore. 


Eritrea has known oxide deposits, 
but 400,000 ton, orebody 


Spanish Morocco has known 
deposits. 


Turkey has many scattered copper 
his Guide the Known Minerals 
Turkey. Ryan does not define the kind 
copper these deposits and 
would seem that Turkey would 
good place look for copper. Ap- 
parently this not so—Newmont 
Mining Corp. has had subsidiary ex- 
ploring this country for years and 
admits that nothing worthwhile has 
been turned far. 


NEWEST Rhodesian underground mine 
Chibuluma with 7.3-million tons ore. 


with possibly 2-million tons, 1.75% 
available can found Udi 
Rasci, miles south Asmara. 


Ethiopia has many known, small, 
scattered occurrences, but major 
mining has ever been attempted. 


French West Africa. Societe des 
Mines Cuivre Mauritanie has 
copper deposit, but data avail- 
able. 


Kenya has only one copper occur- 
rence date: the Macalder Cu-Pb-Zn- 
Au-Ag-Co complex orebody. 


Northern Rhodesia. This country 
contains lots sulphide, but enough 
oxide occurs mixed with the sulphide 
justify special treatment. Nchanga 
has oxide all depths. The rest have 
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oxide the cap. The Copperbelt 140 
long and about wide. 

Chibuluma 
5.23% Cu, will produce 19,000 tpm 
metal from underground mine. 

Magundi Copper Mines and Min- 
erals has deposit showing 300,000 

Kansanshi Copper will start mining 
again after years lapse. Mill will 
treat 12,000 tons per month, 3.5% 
Cu. has considerable oxide and 
oxide-treatment has been the main 
reason why the mine has been idle 
long. 

has and mala- 
chrysocolla and other oxides. 
Total reserves exceed 136-million tons, 
better than 2.4% oxide. Sulphide zone 
runs Cu. floats sulphide, 
then the oxide. leaches the oxide, 
then floats the leached-tailings for 
residual sulphide. Leach 
stripped electrolysis. Cathodes run 
99.9% Cu. 

Raymond Brooks, the man who 
found says that there still 
plenty the same material un- 
covered the same area. 
Rhodesia, looking for more copper. 

Total ore reserves the Copperbelt 
probably exceed 600-million 
3.7% Cu. Roan Antelope Mines holds 
some 90-million tons, 3.27% sulphide 
Cu. Rhokana Corp. Ltd. reserves 


Nkana and Bwana hit 100- 
million tons, 3.2% Cu. Rhokana also 
has some 92-million 3.6% 
the Bancroft Mine, near Nchanga 
the Congo border. Kon- 
kola orebody has 32.9-million tons, 
2.48% and 0.45% oxide 
copper. Their Kirila North and South 


tons, 


orebodies hold 46.7-million 
4.39% Cu. Kirila North runs 0.5% 
oxide. 


Baluba mines has 70-million tons, 
2.68% Cu. not being mined. 

Chambishi has 25-million 
3.46% Cu. held reserve and 
mostly Mufulira sul- 
phide. 

recent copper strike Magundi 
Copper Mines assays 16% 
along two-mile strike, the Fort 
Jameson area. 

Rhodesian Broken Hill has 1,723, 
000 tons proven, 1,304,000 tons indi- 
cated. Reserves not include surface 
stockpile silicate copper. Mill has 
not been designed. 


South West Africa. Tsumeb contains 
and lead oxide. 
malachite, azurite and tennantite. 
They float sulphide and oxide separate. 
Recovery 93% Cu, plus Pb-Zn. 
Materials Survey stated that Tsumeb 
had 567,106 tons, the 14th 
20th level area (1952). Also they 


considerable coppel 


The Americas Have Lot Deposits 


oxides any signifi- 
cance the many sulphide orebodies 
discovered date. Canada’s known, 
published total reserves 1953 (the 
last complete survey) were set more 
than 2-million tons copper metal, 
according ,to Canadian Mining In- 
dustry, 1953. 


Bolivia. area 350 miles long 
and wide, between Corocoro, Pa- 
cajes and Sud Lipes, Potosi, the 
south, many deposits exist. Accord- 
ing Direccion General Minas’ 
engineers, large desposits 
are known; but yet have not been 
explored due lack transportation. 

AS&R has 300 tpm copper plant 
Corocoro. Rio Corocoro oxidized, 
100 deep. leach plant 1919 
followed flotation plant added 
1918. Plant leased Bolivia gov- 
ernment. 


Brazil. Biaha, near town Bon- 
fim low-grade deposit lies idle 


Chile. Unworked deposit Sagasa, 


108 east Iquique, holds 7-mil- 
lion tons, 2.5% oxide copper. will 
Crushed ore will 600 deg kiln 
with coal (2% charge) and NaCl 
(0.2% charge). Copper metal de- 
posited coal will floated 
60-70% concentrate. 

Mantos Blancos, 35-million tons, 
deposit exists. was once 
worked small way leaching. 

Experiments are now con- 
ducted 6-million tons, 2.5% 
orebody Huiquitipa. Ore con- 
glomerate with sulphide, oxide and 
carbonate. Hochschild plans 1,000 tpd 
leach plant yield 6,500 year met- 
from 2-million tons, oxide Cu. 

Compania Cuprifera Sagasca has 
8-million tons, 2.5% ore, plans 100 
tpd float and leach plant. Sagasca 
headed syndicate that 
Rosario Mining Co. 

Mining Credit Bank plans 100 tpd 
slime plant Salado handle 
3-4% oxide from dump pile: 

Mantos Verde 
Societe des Mines Charriere, 


being 


includes 


option, 
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Where find it? 


had estimated 330,000 tons, 
dump ore hand 1952. Latest 
report that Tsumeb has 106,908 
tons blocked out (1955). 


Southern Rhodesia has known 
oxide occurrences this time. Messina 
(Transvaal) Development 
spending make Mollie 
mine the largest Southern Rhodesian 
producer. Reserves are tons, 


Sudan has oxidized ore outcropping 
and extending 100 deep over the 
sulphide orebody Hofrat Nahas. 
was worked for centuries, but aban- 
doned during the 1882 revolution. 


Tanganyika has trace copper here 
and there, but workable deposits 
date. Mpanda Pb-Cu ore. 


Union South Africa. Some oxide 
noted Van Rhynsdorp. Deposits 
Messina and show small ox- 
ide. 1951, reserves were 
set tons, 2.15% Cu, 
kiep has 15-million tons, 2.55% 
during the same period. has 
leaching plant for oxidized dump ore, 


Uganda. Kilembe Mines Ltd. has 
17-million tons, 1.88% This cop- 
per and cobalt ore will milled 
about 1300 tpd. Ore similar that 
found Northern Rhodesian deposits 


large low-grade deposit 
lion tons). 500 tpd mill planned 
will leach ore with SO, brine 
from Salado River recovery 
from 

Another 3.5-million tons, mostly sul 
phide with some oxide, can found 
Copaquire. This was worked 
1946 leaching. 

Aquirre, west Santiago, con- 
2.5% Cu, 
mixed sulphide-oxide. Work will start 
soon this deposit. 

Braden Copper Co. had about 200- 
million tons, (1952) with very 
minor oxide, only the sulphide be- 
ing treated. Braden has acid plant. 

tpd contact sulphuric acid 
plant Antofagasta will ready 
shortly. was built Corporacion 
Fomento supply acid for local 
small mines. 


tains tons, 


Cerro Pasco recently took option 
Compania Minera Rio Blanco 
property Santiago. Reserves 
drilled date are 27.8-million 

Salado will build 100 tpd slime 
plant handle oxide copper (3-4% 
Cu). They have 200 tpd flotation 
plant 


neal 


Fundicion Nacional Paipote will 
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OXIDIZED COPPER 


MORE THAN MILES railroad serve Chuquicamata’s open-pit, where more than 
600-million tons have been taken out this mile-and-a-half long, terraced pit. 


build contact acid plant Paipote 
provide acid for leaching 
low-grade ores that Paipote cannot 
smelt, will stream two years 
will Paipote’s leaching plant. 

Chuciquimata runs 1.7% 
oxide zone. Only 100-million tons re- 
main. Sulphide below oxide appears 
inexhaustible. Total reserves 
were estimated over 
tons (in 1950) when they stopped 
drilling. Grade 2.15%. Oxide 
leached minus in. sulphuric 
acid vats and precipitated electrol- 
ysis 83.75% Current 
efficiency 85-92% 20-25 am- 
peres. Reverbs yield 400 tpd copper 
fuel Chuqui yields 265,000 tons 
copper year with planned expansion 
included 

Africana (Anaconda Co.) has 
million tons ore, all sulphide. 

Salvador (Indio Muerto) has 
oxide, dressing will much simpler 
Salvador will under- 
ground, 

Potrerillos (Anaconda 
some oxide, but the entire orebody 
will gone five years so. They 
leach the oxide and float sulphide. 

There are some thirty small oxide 
leaching plants around Antofagasta. 

not oxide, 

Hochschild has tpd mill Copia 
po, once used niter cake leach. 

Punta del Cobre will increase mill 
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capacity 1000 tpd adding leach 
plants Cobre and Domeyko. 


Colombia. Nothing any size 
Some small and scattered ones 
run Cauca department. 


Costa report ore samples 
running 65% has been made. This 
the first discovery copper the 
country. Kind copper has not been 
published. 


Cuba. Old Spanish mine, Cobre, 
outside Santiago was once worked for 
oxide Cuba-American syndicate. 
According Father Charles Berry 
Villanova College, Oriente province 
good place look for copper. 


Dominican Republic has known 
deposits other than the 300-year-old 
Spanish mine the heights the 
main Cordillera. This mine been 
worked since the Spaniards left the 
country. 


Salvador has recognized de- 
posits, but the area near Santa Ana 
looks interesting. 


Political situation has ham- 
pered past growth mining here. 
Mexico still ranks fifth world 
copper producer. Many oxide deposits 
known along the Pacific Coast. Out- 
standing that Compania Minera 
Santa Rosalia, (half govern- 
Ore outcrops many 
places. Average grade Cu. 
addition, many tons oxide tailings re- 


main treated. This was the old 
Boleo Co. property Baja. 

Santa Rosalia (200 tpd) ore 
crushed, kiln dried, mixed with pyrite, 
gypsum and silica, then smelted re- 
verb. Matte goes Pierce-Smith con- 
verter. Plant yields about 160 tons 
blister per month. Ore mostly chal- 
cocite. 

Asarco, considers their In- 
guaran, Michoacan State property, 
and low-grade. Asarco 
(American Refining Smelting Co.) 
treats some oxide San Luis Potosi 
smelter. 

Cananea Consolidated Copper Co. 
leaches old worked out areas with 
mine water and precipitates cement 
copper. Cananea also feeds some 
ide from the open pit the smelter 
silica flux. Ore mixed oxide-sulphide. 

Anita Copper mine, Sonora, has 
65,000 tons, reserves. Oxide 
caps chalcopyrite above 300 level. 

Azteca Copper mine, Sonora, has 
oxide down the level. re- 
serves stated, but the vein 25- 
wide. 

Las Vigas mine, Chihuahua, holds 
possible 100,000 tons; 
000; and proven 5,000 tons, Cu. 

addition, oxide occurs mines 
San Mateo and Mineral del Carmen, 
Durango; Fresnillo and Rio Tinto, 
Chihuahua; Quimica, Mexico; 
Campo Morada, Ajuchitlan and Quer- 
rero Chihuahua; 
Ameca, Jalisco; Ojocaliente, Zacate- 
cas; and Boleo, Baja California. 

Boleo deposits are thin, dipping, 
tabular orebodies. There are five layers 
ore separated conglomerate 
tuffaceous sandstone. Oxidized zone 
extends some meters deep. Each 
bed averages thickness and runs 
4.7 6.3% Cu. Many million tons 

Most the ore taken out since 
1886 was smelted direct. Some mines 
still contain ore 19% Cu. Some 
shafts can found the area. 
Cut-off point for direct smelting ore 
was 3.5% Cu. Smelter recovery 
was only about 87%. This ore can- 
not upgraded via heavy media. 
Leach and float might work here, but 

Boleo reserves are 300,000 tons high 
grade; 5-million tons, 2%; and 
considerable more less than 2%. 
Over 900,000 tons dump and smelter 
slag, 1.5% also remain. This area 
looks good for further prospecting for 
copper and 

Moctezuma deposit Phelps 
Dodge sulphide. They leach-in-place 
worked out underground areas. 


Peru. Many deposits here show 
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some oxide. Area between Ica (south 
Lima) and Tacna (near Chilean 
border) contains many deposits 
running Cu. Cerro Pasco 
region has abundant, but small, oxide 

tpd leach plant was put 
Compania Minera Chapi, 
their property south Are- 
quipa. They will leach chrysocolla. 
Reserves are 80,000 tons, 3.5% Cu; 
with million tons more possible. 

Cerro Pasco deposit Antamina 
contains some 20-million tons, 
Cu., has only minor oxide. 


Cerro has also re-opened the San 
Cristobal vein deposit, 
mostly sulphide. Tintaya has oxide 
zone over sulphide, but being held 
reserve Cerro. 

Standard Ore Alloys Corp. has 
option tons, 3.5% 
Landa, near Colpe River Cusco 
area. Ore sulphide with oxide cap. 

Oxide occurs Morococha. 


Puerto Rico. Old Keystone mine, 
near Rio Blanco, Naguaho, contains 
oxide. Ceiba Norte, Juncos, 750,- 


Asia Still Explored 


Australia. Some oxide ore can 
found Western and Northern terri- 
tories. 1954 4,748 tons, 8.3% 
came from Western deposits. 
studies have been made this ore. 
Mining part time job for shep- 
herds. Oxide ground and sold for 
agricultural 

Whim Creek mine produced con- 
centrates from Copper Hills, Pilbara. 

Mt. Lyell area, Tasmania, once held 
considerable oxide, now has only sul- 
phide. Reserves estimated exceed 
40-million tons, 0.7% the open- 
pit. 


China has oxide copper Feng- 
hsien, Kaalochun, Shansi, Tungchieh- 
chang, Tayeh, Suinin and Fukien. 
data available. 


Hong Kong. Nothing here. 


India. Unworked, scattered deposits 
occur Madhya Pradesh, Rajasthan 
State, and Ras Koh and Baluch- 
istan. Reserves are unknown. Oxide 
also occurs Sikkim and Singhbhum. 


Japan. Oxide occurs tuff, sand- 
stone, slate and mudstone Sawa- 
guchi mine, Kami Kumanomura, Ise- 
Size unknown. Some 226 
tons, 1.7% was taken out 1953 
and treated cement copper plant. 


Philippines. From Paul Shafer, 
mining engineer, came very good re- 
port this country. There are many 
deposits, but most are thin. Oxidation 
here shallow, due high annual 
rainfall and high ground-water table. 
Silicates are uncommon, except 
Sipalay, Negros. leaching being 
done the islands far, but several 
companies may start 

Spanish worked oxide old mine 
Lepanto, Luzon; but not im- 
portant now. 

About miles north Lepanto 


very high grade deposit, yet unde- 
fined, being explored. the 
Cordillera Central. 

Oxide was once worked Nyak 
and Syoc, south Lepanto. 

Pasuquin, Norte and many 
other places northern Luzon show 
oxide. These prospects have not been 
developed; except 

Only minor oxide occurs copper 
deposits Zamales Range Luzon. 

Undeveloped oxide ores are noted 
Nueva Ecija, Nueva Viscaya and 
Quezon provinces. 

western Paracale district, Cu- 
marines Norte, several very high 
grade, undeveloped spots Oxide 
deposit Marinduque large and un- 
developed. Several scattered deposits 
have been noted the west coast 
Albay; Camarines Sur; Catan- 
duanes; and northern 

Direct shipping ore has been taken 
out Antique from time time, 

Drilling continues add reserves 
9-million ton orebody Sipalay, Ne- 
gros, where tons oxide has 
been blocked out. Oxide will stock- 
piled and treated separately later on. 
Several other oxide outcrops have been 
seen the area. 

the Atlas Consolidated Mining 
Development Co. property Cebu, 
the cap oxide, Ore runs 
the oxide zone. not being 
treated now, but being set aside (some 
250,000 tons already) for leaching 
later Total reserves Toledo are 
68.5-million tons, Cu. About six 
kilometers away, another large, unde- 
veloped deposit occurs Pina-Barot. 
Cebu appears have considerable 
oxide and native copper well 
sulphide. 

Leyte and Mininao 
veloped scattered showings. Recent 
strike Bacacay, Samar was large 
chalcocite body with little oxide 
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How much available? 


ton magnetite deposit runs 
oxide. Some shipments have 
been made since 1952. 

About tons hand-picked ore 
came from deposit Vega Pasto, 
Morovis. Size has not been de- 
termined, but grade said about 
3%. 

Another orebody undetermined 
size occurs Near Minillas, 
San German, 3-ft vein runs Cu. 

Naguabo good prospect. 


Venezuela. All known oxide has 
been worked out this time. 


Rajasthan has many occurrences 
oxide copper. the places noted be- 
low has been mined past cen- 
turies methods and 
leached with sulphuric Leach 
liquor was dried the sun produce 
copper sulphate. 

Sethi his Mineral Resour- 
ces Rajasthan (1956) states that 
oxide occurs at: Singham, where 
eral million tons slag remain ad- 
dition ore; Kho-Dariba chalcopy 
rite; Delwara Kerovli, where one mala- 
chite deposit runs 6.8% Cu; Debari 
has abundant oxide; Bidasar; Churu; 
Bikaner; Jalawar; Sainpuri; 
Dungarpur and Bhim 


Russia. Premier Bulganin accused 
mining factions that country 
falling down the job far oxide 
anything about reserves 
said that the was making bet- 
ter use oxide treatment method 
developed Russian (who 
than the Russians were. The Materials 
Survey, Copper, (1952) the Na- 
tional Security Resources Board states 
that Russia had 15.8-million tons re- 
coverable metal 1932. 


Adding The Score 

Ignoring the primary sulphide ore 
bodies not mentioned above and those 
deposits where both grade and size 
are uncertain, estimate that the 
known Free World copper reserves 
ceed 76-million tons metal, This does 
not include the We'll get 

Part we'll discuss how 
oxidized 


This survey oxidized copper 
will reprinted full when all the 


sections have been published. 
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TWO-THIRDS WIDTH was covered Type jumbo. 
For Wet Drilling 


Type Jumbo was built cover only two-thirds tunnel 
width. Remainder drilling was done with two wagon drills. 
Jumbo was mounted rubber wheels and was moved along 
tunnel air winch. Four Atlas Copco chain feeds (Type 
BMM having approximate feeding length 
were used with Atlas Copco rock drills (Type BBC 
Drill steel used was in. hexagonal with bit 

Holes were drilled with water flush rock section 
tunnel where this jumbo was used was traversed water- 
carrying layer. Chips became like tough dough which air was 


SMALL JUMBO was designed for wet section tunnel and 

used water flush. Since only four drills were used jumbo 

itself, two wagon drills were required give complete line 
drill holes across full 


incapable blowing clear drill hole when drilled dry. 
Problem muck and mud bench was solved first 


drilling through with quadrant crowned bit 


diameter with air blowing. 

drilling continued through 
Hole pattern shown illustration near end article. 
Drilling was carried out two men two shifts. 


2-in. pipe was then inseried and 
with water flushing. 


Jumbos Speed Bench Drilling 


Swedish Tunnelling Project 


DAHLSTROM 
and 


OLOF PERSSON 
Skanska 
Stockholm, Sweden 


NEW TYPE ROCK DRILLS and jumbos 
for tunnel benching, developed while 
driving the discharge tunnel for the 
Gulsele hydro-electric power station 
Sweden, give improved drilling 
rates and permit 
driving, viz. one man 
several rock 

The station being constructed for 
Gulsele AB, Contractor Skanska 

Results show that, whereas the drill- 
ing footage per man per eight hours 
shift was previously estimated about 
180 ft, one man number 
machines can now drill about 525 
course, there the cost the 
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jumbo, but one used for 
larger job number projects, 
this additional cost rather small com- 
pared saving wages. This ap- 
parent from standards which Skanska 
uses for work this 
type: 


Rock drills (including equipment for 
air and water intakes, well spares, 
and wages for 


About $0.015 per foot drilled 

About $0.030 per foot drilled 
Compressed air (including 
sors, air and water 
About per foot drilled 


$0.074 per foot drilled 
These figures show that wages make 
for more than half total cost per 
drilled foot, which means that reduc- 
tien number man-hours con- 
siderable saving. 

Driving top heading and removing 
remaining rock benching, 


method rock tunnelling that has 
been adopted more and more recent 
years. Some reasons for this develop- 
ment are: many cases tunnel cross 
divided rather than worked face 
method; bad ground, roof more 
accessible for easier placing sup- 
port; and desire 
operation, where possible, has resulted 
even average size tunnel being 
divided into small top heading which 
can mucked one shift and 
bench which can mucked con- 
tinuously. 

Bench driving efficiency has 
fore become especially important. 
Down-hole drilling from upper head- 
ing permits mucking same time, 
thereby cutting down over-all time 
driving tunnel. Short delay blasting, 
enables blasting carried with- 
out mucking out bench blasted 
earlier rounds, thus making blasting 
and mucking operations independent 
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FULL WIDTH tunnel was drilled Type jumbo. 


For Dry 


First jumbo, Type was made cover whole 
traveled double tracks and was moved means 
air Eight Atlas Copco chain feeds (Type BMM 41K) 
having feed length were used with Atlas Copco rock 
drills (Type RH-656-2L). Chain feeds and rock drills were 
operated from front part jumbo, remove risk accidents 
and when drilling “missed holes,” regulation the throttle 
valve was operated from “safe” position some distance behind 
jumbo. air receiver (approximately ft) was also 
mounted jumbo, with pipe and hose connections chain 
feeds and rock drills. Drill steel used was hexagonal, 
with 32-34 bit diameter. and length. 

Holes were drilled with air flush. One the difficulties dry 
drilling render dust harmless. But after lot experi- 
menting, this problem was solved. steel cap was placed over 
point where hole was drilled and held position 
suction caused foam rubber disk the underside cap. 
Drill steel was inserted through rubber-sealed hole top 
cap. When drilling, chips were blown from rock drill through 
drill hole into cap where most chips and coarsely-powdered 
rock piled around hole, preventing water from penetrating 
into drill hole. Rest dust passed through in. rubber hose 
wetting chamber where water sprayed through jets. Sludge 
was then carried tunnel wall means drainage pipe. 

Drilling through “mud layer” (0.7 thick) uncleaned 
and water saturated bench was done without any difficulties. 
When drill steel reached rock, hole through the “mud layer” 
was hardened dry cuttings that remained intact for 


each other. And the new types 
rock drills and jumbos described 
this paper have been designed re- 
duce drilling costs. 

Gulsele, rock mainly two types 
granite—medium course grey and 
fine granular light. cut many 
fissures different directions and 
traversed number small well 
large brecciated zones with gouge- 
filled fissures. 

The poor tunnelling quality the 
rock evident from the fact that 
about 1,970 total tunnel length 
1,320 complete concrete lining, 
which rather unusual for Swedish 
conditions. The nature the rock, 
made impossible drill the re- 
quired depth with hand-held machines; 
and pusher legs could not drill more 
than half the speed jumbos. When 
judging the performance given here, 

(Continued next page) 
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HOLE 


Ce 


BIG JUMBO, track, carried eight air flush drills. Both 

this jumbo and the later water flush model, machines well 

carriage were designed increase drilling rate and permit 
man operate number rock drills. 


number days spite water. But ease charging, thin- 
walled pipe was inserted through “mud layer” soon after drill- 
ing. Pipe was removed prior firing. 

Hole pattern shown illustration next page. 

beginning, drilling was performed two men three 
shifts. Poor rock, however, made necessary employ 
extra man per shift that jamming could prevented 
better supervision chain feeds and rock drills 


4 
4 
WETTING 
CHAMBER 


SLUDGE 
AND 


HOSE 


JUMBO 
FRAME 


WATER SPRAY traps dust collector Type Sludge flows 
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STEEL 


DRILLING PLAN SHOWS SPACING WIDER WITH LARGER HOLES 


Phosphate Planer 


CROSS SECTION 
Tested Montana 


and applicability 

phosphate rock planer are proven 

results tests made jointly 

Bureau Mines and Mon- 

tana Phosphate Products Co. 

latter’s Anderson mine near Gar- 


Machine, under development in- 

FIRING SEQUENCE patterned after pneumatic 

PLAN WITH JUMBO BIT) PLAN WITH JUMBO BIT) ing-blade planer developed Ger- 

many during for continuous 

mining flat coal beds. Welded 

Larger Machines Give Faster Speed Performances rolls 

RH-656-2L) BBC 41RB) wheels under each end. These can 

Estimated angled crowd machine toward 

work normal work rope and hoist. Blades each end 

Gulsele rock Gulsele rock plow floor clean. For steeper beds, 

Footage drilled hangingwall (roof) add weight 

Drillers, per/hr......... matic paving breakers, wedge- 

Volume solid rock drilled shaped housing, continuously chip 

Jumbo, per/hr..... 1660 2649 2790 out rock. Lowest cuts floor line. 

Rock drill, per$hr. 208 335 688 Fifth, top housing, hinged 

Drillers per/hr..... 600 1413 rear and supported near front 

Time Distribution air leg. Height adjusted cut 

Collaring holes and preliminary work. Broken rock falls 

Adjustment and supervision feed 12}40 15}33 10}28 plowed and away from face. 


tion runs have yet been made, this 
Pauses, waiting time. prototype, made second-hand 
material and modified number 
100% 100% times, works well. Several features 
*Besides operating drills, drillers also help with some desirable production machine 
Jumbo can operated two normal rock, estimated capacity per were omitted for economy. Accord- 
driller would further increased 25% ing Thomas Howard, princi- 
pal USBM developer, considerable 
this should taken into consideration. was and height bench ft. credit for progress due fine 
Tunnel has cross section approxi- Two different types jumbos were cooperation Burnett and 
mately 1,670 ft. Top heading used for drilling, one equipped with staff Anderson mine. USBM 
approximately 1,184 ft, and bench light air flush machines and the other paper machine awaiting pub- 
was approximately 485 ft. Width with heavy water flush machines. lication Washington. 
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CENTRIFUGAL PUMP PACKING (STYLE NO. 196) for han- 
dling hot cold, fresh salt water (pumped from mine) filled 
with harmful grit. This grit cannot get into the packing and score the 
rods. high-tensile brass wire inserted the yarn prevent the 
grit from tearing the yarn and getting through score the rods. 
Also fine for handling oil and ammonia. 


MATCHLESS® PACKING (STYLE NO. 16010) for hydraulic 
equipment. Self-adjusting and automatic action. Available 
variety materials for variety liquids and temperatures. Blunt 
edges provide reservoir for trapping scale and dirt and preventing 
wear the rod. 


complete line S.” Packings available any the 
District Sales Offices, selected distributors, write 
Rockefeller Center, New York 20, 


Mechanical Goods Division 


Where grit not problem, the lower-priced 
Centrifugal Pump Packing No. 193) 
offers protection, lubrication, and long life. 


United States Rubber 


107 


r 
CKING 
— 
rods against grit-filled water 
July 1956—Engineering and Mining Journal 


NEW BOOKS 


Mineral Facts and Problems, Bulletin 556, 
the staff the Bureau Mines. 
Volume contains commodity studies 
nearly all the metals and minerals 
compiled the Bureau’s commodity 
analysts. part its work, the Bureau 
has surveyed the origin, occurrence, re- 
serves, beneficiation, refining, use and 
major problems the commodities. 

Studies are listed author, many 
which are familiar readers for 
their articles February 
Review. 

Individual copies the separate 
chapters are still available upon request 
the Superintendent Documents. 


Engineering Mining Journal 1956 
Mining Guidebook (reprint), 
editorial staff E&MJ. Reprint the 
editorial section available from the 
Reprint Editor, The 1956 Mining Guide- 
book covers exploration, open-pit and 
underground mining, milling and metal- 
lurgy, with particular reference the 
kinds equipment available the 
job each department. 

valuable handbook and useful tool 
for mine and mill man. Published and 
reprinted Engineering Mining 
Journal, McGraw-Hill Publishing Co., 
330 42nd St., New York 36, 
Photos, tables, sketches and 
text 128 pp. Price $1. 


Elementary Geochemical Prospecting 
Methods, Anthony, assistant 
professor Alaska. Booklet 
can addressing request 
for same the University Alaska, 
College, Alaska. 


Foundations, Design and Practice, 
Nineteen chapters covering 
the subject with plenty sketches, 
tables and details the problems. Pub- 
lished John Wiley Sons, 440 
4th Avenue, New York 16, Price 
$16. 


Manuat Excellent Management, 1956, 
the American Institute Manage 
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chapters can had writing 
the Superintendent, giving the name 
and author the chapter from 
letin 556. Price per chapter nominal— 

you may obtain the entire bound 
volume addressing your request for 
Bulletin 556 the Superintendent 
Documents, Washington 25, 1008 
pp. Price $5.75. 


Chapters From Bulletin 556 

Aluminum and bauxite, Blue. 

Corgan, 

Antimony, Arsenic and Bismuth, all 
Abbott Renick 

Tin, Renick and Umhan. 

and Stone, Bowles, 

Lime, Bowles and Arundale. 

Sand and gravel, Thoenan and 
Bowles. 

Barium, Boron, Lithium, Salt, 

Sodium and Strontium, all 
Arundale. 

Zirconium and hafnium, Reno. 

Lead, and Zinc, Bishop and 
Mentch. 

Cement, Gypsum, Perlite, and Vermi- 

Cesium, Gallium, Germanium, Indium, 

Rhenium, Rubidium, Scandium, Sele- 

nium, Tellurium, and Thallium, all 
Sargent. 

Chromium, Katlin. 

Clays, Feldspars, and Kyanite, 


ment. This book explains their rating 
system and lists (in their opinion) the 
top managed companies the and 
included full-scale Manage- 
ment audit the Aluminum Company 
America. Free members the Insti- 
tute, otherwise $20. 177 pp. 


Circular 214, Geologic Structure Map 
the Illinois Zinc-Lead 
and Cronk. Published the 
State Geological Survey, Urbana, 
Map and 7 pp. 


Lead Deposits the Upper Cambrian 
Central Texas, Virgil Barnes. 
Published Bureau Economic Geol- 
ogy, University Texas, Austin 12. Text 
and tables pp. Price $1. 


Report the Geological Survey Depart- 
ment for the Year 1954, Published 
British Guiana 
Printed the Daily Chronicle, and 
Main St., Demerara. Maps and 105 pp. 
Price $1. 


Bulletin No. 29, Geology the Issineru- 
Enachu District, Mazaruni River, British 
British Geological Survey. 
Printed the Daily Chronicle, and 
Main St. Demerara. Map and pp. 
Price $1. 


Cobalt, Nickel, and Vanadium, 
Davis. 

Copper, and Mercury, Helena 

Corundum, Diamond, Diatomite, Garnet, 

and Pumice, all Chandler. 

Ferroalloys, Molybdenum, and Tungsten, 
Geehan. 

Gemstones, and Jewel-bearings, 

Thomson. 

Gold, Platinum-group metals, and Silver, 
Bell. 

Rare earths, Lamb. 

Graphite, Lamb and Irving. 

Helium, Wheeler, Jr. 

Minerals research, Gottley. 

Nitrogen, Phosphate, and Potash, 

Oil-shale, Klosky. 

Cattell and 

Radium, Thorium, and Uranium, 

Bituminous coal, and Lignite, Solid 
Fuels staff. 


92-Million More Mouths Feed, 
Hunting Technical Services, Ltd. Pamph- 
let explains the purpose and function 
land mass reconnaissance; soil classifica- 
tion; range, forestry, geological and geo- 
physical, and groundwater surveys. Ex- 
cellently well done pp, with over- 
lay maps and plates. Free request 
Hunting Technical Services, Albe- 
marle St., London, 


Professional Papers and Bulletins from 
the Geological Survey (as listed 
below) may obtained from the Super- 
intendent Documents, Govern- 
ment Printing Office, Washington 25, 
money order. 


Professional Paper 279, Cenezoic Geol- 
ogy the Colorado Plateau, Charles 
Hunt. Maps, sketches and text 
pp. Price 


Professional Paper 276, Stratigraphic Sec- 
tion the Vicinity Eureka, Nevada, 
Williams. Maps and text pp. Price 


Professional Paper 277, Stratiography 
the Mascot-Jefferson City Zinc District, 
Tennessee, Josiah Bridge. Maps and 
text pp. Price $3.50. 
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REMINDER LIST 


maintenance steel products 


You can save time and trouble the weeks 
ahead you will take minute now review 
your coming requirements for maintenance 
steel products—those you will want for sum- 
mer shut-down work well your more 
immediate needs. 


All the products listed below are good 
supply Ryerson right now, and, course, 


have many other maintenance products 


ready for quick shipment well 
tubes, chain and accessories, 


When you combine 
requirements one 


more than purchasing 


may lower, 


boiler 
tool steel, etc. 
all maintenance steel 
order you may save 
time. Freight costs 
too, under the 


Ryerson quantity differential plan. 


Perhaps this list will suggest ways plan ahead and save 


FINISHED 
Ryerson stocks of turned, ground 
and polished bars (C-1025, 
C-1045 and C-1141) provide 
ready source for shafting 
standing size accuracy, straight- 

For 

greater strength draw Ryer- 

son stocks heat treated Ry- 
medium carbon alloy. 


ness and concentricity. 


EXPANDED 
in two basic types, standard and 
flattened, Ryex expanded metal 

light yet strong and rigid— 
easy handle because all sharp 
edges have been removed. Use 

for room enclosures, machine 
guvords, grilles, shelves, bins, etc. 
Also available: Ryex expanded 
metal grating. 


STAINLESS PIPE TUBING and 

fittings well, are hand 
304, 
316 and 304-L for welding ap- 


plications involving severe corro- 


complete range types 


WELDED GRATING for strong, 
and durable open steel 
flooring available from Ryer- 
son in stock size panels and sizes 
tailor-made for your job with all 
necessary cut-outs and banding. 
Easily installed and maintained, 
Ryerson welded grating can 
furnished painted galvanized. 
Send for engineering data. 


Tough, rolled 
steel plate with the Inland 4- 
WAY safety pattern is available 
in two pattern sizes for industrial 
flooring, stairs, ramps, platforms, 
etc. Firesafe, long wearing, easy 
to clean, it provides good trac- 
tion for feet or wheels and pre- 
sents an attractive appearance, 


Easy fabricate and install, 


PERFORATED SHEETS are on 
hand for immediate shipment in 
standard cane and machine 
guard patterns, And you can also 


get quick service on a wide 


sion, and in a comprehensive 
range sizes including schedules 
10, and pipe sizes. 
and welding and screwed 


variety of other patterns perfo- 
rated to order from large 


Ryerson stocks carbon steel 


type fittings also available. 


GALVANIZED SHEETS —Tight- 
coated galvanized that forms 
without flaking available 
wide range gauges and sizes. 
Sheets take paint lacquer 
readily without 
And for roofing, siding, etc. they 
can furnished with standard 
corrugation or with the attractive 


GLYCO BABBITT METAL 
RYERTEX 
Babbitt, produced our own 
foundry from top quality virgin 
metals, available five grades 
to meet every babbitt bearing 
requirement. Ryertex plastic 
bearings which need only water 


lubrication can also be furnished 


and stainless sheets and plates. 


Send for descriptive literature, 


new 


promptly —in any size or shape. 


RYERSON STEEL 


stock: Bars, structurals, plates, sheets, tubing, alloy and stainless steel, re-bars, machinery and tools, etc. 


JOSEPH RYERSON SON, INC. PLANTS AT: NEW YORK BOSTON WALLIN 
CLEVELAND DETROIT PITTSBURGH BUFFALO 


GFORD, PHILADELPHIA CHARLOTTE, 


* CHICAGO + MILWAUKEE « ST. LOUIS « LOS ANGELES + 


CONN. N. C. CINCINNATI 


SAN FRAN ) + SPOKANE «+ SEATTLE 
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OPERATING IDEAS 


HARDINGE CLASSIFIER 


SPRAY 


REVOLVING SCREEN 


/ 
/ 


CHAIN DRIVE 


-CONTAINER 
FOR WOOD 
CHUTE SAND CHIPS AND 
OTHER 
STEEL SUMP PIPE FOREIGN 
MATTER 


Gage Checks Lubrication 


PRESSURE GAGE permanently mounted end rotating shaft 
spiral (screw) classifier makes checking for lubrication 
quick, easy and Installation Barvue Mines 
Barraute, P.Q., shown. Isbister, mine manager, says 
idea originated Golden Manitou Mines Ltd., Val P.Q 
Lube fitting end Akins classifier shaft was removed and 
hole retapped pipe nipple could Onto 
nipple pipe was screwed that lube fitting could 
screwed back into axial arm and Peacock diaphragm pressure 
(0-100 Ib) gage could fitted into radial arm. When grease 
gets low, pressure drops and gage indicates need for more 
Only then grease gun used, Normally, only way check 
lubrication adequate, use grease gun and pump until 
full pressure reached until lubricant shows end 
bearing. course, since classifier turns only 3-6 rpm, 
need not stopped any time. 


NOW, mostly steam escapes contrast dust from stack when collector by-passed. 


Wooden Collector Works Best 


WHEN CYCLONES and concrete-lined water-spray units failed, 
wooden wet collector solved the problem hot, abrasive 
corrosive stack dust for Southern Lightweight Aggregate Corp. 
According Harry Seifert, director process engineering 
for the Richmond, Va., firm, the patented set-up economical 
build and needs little maintenance. says company will 
furnish drawings and engineering service for nominal fee 

After other commercial devices failed six weeks’ time, 
the company designed first two baffled water-spray chambers 
shown above, handles effluent from six rotary kilns. Second 
unit, built later, stand-by. 

Wood pegs hold Waltman Salts-treated fir plank together 
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Lloyd Antonides 


Traps Light Material 


and other light foreign matter classifier overflow 
can give pump trouble and increased pump wear. Occasionally, 
concentrates received Salt Lake Tungsten Co., Salt Lake 
City, Utah, contain such material. Prior present setup, 
overflow from classifier regrind circuit materials prepara- 
tion department, was pumped directly chemical upgrading 
plant sand pump. Now revolving screen removes foreign 
matter ahead pump sump. Arrangement designed 
Wingo, plant foreman, consists cubical steel-plate sump 
top which trommel screen driven small chain- 
reduction geardrive. Water spray permits periodic cleaning 
bolted-on screen sections. Overflow enters screen, undersize 
falling sump and foreign matter passing waste container. 
Sump and screen are scrap material. 


NOZZLE holders are plastic. 


poured concrete slab. Floor slopes center drain. Each 
two fans exhaust from three kilns and blow into end 
structure. effluent follows zig-zag path outlet, 
subjected fog from top and fan-shaped 
spray from nozzles sides. Dust laden water falls floor 
and out drain into settling pond before entering stream one 
mile away. 

Abraded fan blades are replaced every eight months and 
corrosion and erosion floor inlet shows need for repair 
after about months. Although nozzles did not corrode, 
holders did until plastic pipe was used. 


(Operating Ideas continue 112) 
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Crushers, Screens, Feeders, Ball-Rod 
Mills, Classifiers, Jigs, Pumps, 
Samplers, Condi- 

tioners, Flotation, Thicken- 
ers, Filters, Dryers, Ore 

Testing and Mill De- 

sign Services. 
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How DENVER SRL (Soft Rubber Lined) PUMPS 
CAN CUT YOUR PUMPING COSTS...for abrasive 


pulps tailings 
POWER COSTS CUT 


Denver SRL Pumps often use less than one-half the brake 
horsepower required other pumps similar service. 
This the result simplified design and high efficiency 
molded rubber parts. This means substantial savings for 
you power costs and maintenance. 


SHUTDOWN TIME REDUCED 


Because molded rubber parts are highly resistant corro- 
sion and abrasion, case history records show where Denver 
SRL parts lasted times longer than parts pumps 
previously the same service. This means increased pro- 
duction, savings for you maintenance costs—and, more 
important, reduced down time. 


PUMP FOR EVERY JOB 


Denver SRL Rubber Lined Pumps are available you for 
standard heavy duty service and with capacities 
2400 g.p.m. You can choose exactly the right pump that 
will your pumping job most efficiently, most economi- 
cally. Parts for all sizes are kept stock for fast service. 
you have abrasive corrosive material pump, you can 
make substantial savings using Denver SRL Rubber 
Lined Pumps. For complete information about what Denver 
SRL pumps can for you, WRITE TODAY FOR FREE 
BULLETIN P9-B8. MOST SIZES SRL PUMPS 
DENVER STOCK. 


1400 Seventeenth St. Denver 17, Colorado 
DENVER NEW YORK CHICAGO VANCOUVER TORONTO 


DENVER VERTICAL 
CENTRIFUGAL SAND 
PUMP for use where 


Feed intermittent. 

Pulp air laden. 

Feed varies density. 

Floor space limited. 

Plant portability advantage. 
Long life factor. 

Initial cost must minimum. 

Feed sump impractical. 

Sizes from 4”. Also Denver Adjust- 
able Stroke Diaphragm Pumps from 
8”, simplex and multiple units. 

For complete information, WRITE FOR 
BULLETIN NO. P10-B5. 
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Cushioned Trolley Helps 


COMPARED INDEPENDENT SUSPENSION for feeder cable and 
trolley wire, “cushioned trolley” takes less space, needs fewer 
hangers and holes roof, all hard 
spots or rigid connections between wire and roof—it results 
smoother collection and much less wear both trolley wire 
and collection equipment 

shown top sketch, feeder cable held Ohio Brass 
Feeder Slings attached standard O-B Han Trolley wire 
suspended directly from cable with O-B Combination Feeder- 
Clamps. keep hard spots out trolley wire, Com- 
bination Clamps are spaced quarter span points each side 
Feeder Slings. Slings are equally spaced and tension 
each feeder span kept uniform. Thus sag each clamp 
same and trolley wire easy keep 

curves different construction used, middle sketch. 

Setup lowest sketch permits tensioning trolley wire 
without interfering with feeder and trolley lines. Assembly can 
left place permanent fixture (on curves, for example) 
moved ahead after clamps are tightened. All accessories are 
available from Ohio Brass Co., Mansfield, Ohio, who also 
supplied information used this “Op Idea.’ 
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Counter Gages Tunnel 
Overburden 


OVERBURDEN (about 500 ft) and rugged terrain indicated 
drilling would costly way measure sock over the 
Guthega-Munyang tunnel Australia. Although this case 
mass overburden was needed calculate upward pull 
water tunnel, similar problem may faced other under- 
ground work, 

The alternative adopted the Snowy Mountains Hydro- 
Electric Authority was use cosmic radiation and geiger 
counter—comparing intensity in open to that at selected points 
tunnel, Principle same industrial thickness gages 
which absorption artificial radiation homogeneous 
substance proportional thickness (actually mass per unit 
area). But whereas radioactive disintegration rays are absorbed 
few feet rock, cosmic rays have been detected 3,000 
underground 

The apparatus was devised George, School 
Physics, University Sydney, Ruggedly constructed, weighs 
about 120 Ibs and used 100 counters. Power, 200 watts 
from tunnel 

Prof. Leech Scientific Services Division, Snowy 
Mountains H-E collaborated the work. Dr. George 
believes method faster and cheaper than drilling for depths 


came 
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STRAIGHT SPAN 


CURVE SPAN 


=. 


Loader Helps 


Place Stemming 


BRINGING STEMMING right hole spite slick 
drill sludge easy job for tractor-loader this copper pit 
Arizona, While bench clean main job for the 
Michigan, trucks often have trouble sludge spill large- 
wheeled tractor unit was successfully adopted and proved even 
more convenient. 

Loader also moves sand, aggregate and cement around con- 
crete mixing plant and, being wheeled, can quickly “commute” 
work new pit miles away. 


over ft. course, contrast drilling, details 


variation density can expected and there must pre- 
existing opening. 
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SHAHMOON INDUSTRIES OPERATES 
TWO KENNEDY SWING JAW CRUSHERS, 
ROCK FEEDERS AND CONVEYOR SYSTEMS 
crush and handle Iron ore 


KENNEDY EQUIPMENT WAS CHOSEN 
BASIS PROVEN PERFORMANCE! 


KENNEDY PRODUCTS 


Gyratory Crushers Belts, Conveyors 
Swing Jaw Crushers Pneumatic Transport Systems 
Tube Complete Aggregate Processing Plants 


Ball Rod Mills 
Vibrating Screens 
Rock Feeders 


Waste Heat Boilers 
Pulverized Coal Firing Systems 

Air Swept Tube Asbestos Plants 
Rotary Kilns Complete Lime Plants 

Coolers, Dryers Complete Cement 
Preheaters, Deheaters Steam Generators 


KVS swing jaw crusher heavy duty, steel con- 
struction—built four sections for easy 
reversible, end end for long wear. 


Phillipsburg plant, Shahmoon Industries, showing direct 
loading crusher house and KVS conveyor system. 


SEND FOR BULLETINS DESCRIBING 
KVS MACHINERY AND EQUIPMENT 


KVS heavy duty rock feeders with overlapping 
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PERSONALS 


Cominco Makes Three Executive Changes 


Kirkpatrick, left, vice president and director Consoli- 
dated Mining Smelting Co. Canada, Ltd., has beer: elected 
executive vice president the company. Perry, center, 
general manager since 1952, has been named vice president. 
Diamond, right, executive vice president the Western 


Roger Straus, chairman American 
Smelting Refining Co., has been named 
represent the primary metals industries 
the National Advisory Council. 


Bruce Whitney, former assistant 
mine superintendent Inspiration Con- 
solidated Copper Co., Miami, Ariz., has 
been appointed general superintendent 
the operations Christmas. 
Thomas Bilson will succeed Mr. Whit- 
ney assistant mine superintendent. 


Clarence Randall, chairman In- 
land Steel Co. and subsidiaries, retired 
April Ist. has been succeeded 


John Myers was elected president 
the Zonolite Co., miner and processor 
vermiculite, recent board di- 
rectors meeting. Formerly vice president 
charge mining and production, Mr. 
Myers succeeds Kearney, who con- 
vice president the southern division, 
has become executive vice president 
mining and production, taking over duties 
formerly assigned Mr. Myers. 


John Jones has been named research 
metallurgical engineer Shattuck Denn 
Mining Corp.’s new development and 
research laboratory Humboldt, Ariz. 
Mr. Jones has been associated with the 
Raw Materials Development Lab- 
oratory Winchester, Mass, and Grand 
Junction, Colo, since Alba Jef- 
fers has been named senior research 
metallurgical engineer. For several years 
Mr. Jeffers was technical representative 
for American Cyanamid mineral 
dressing division. 
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Harold Vaughan has opened con- 
sulting office for mining geology Bak- 
ersfield, Calif. formerly was with 
Anaconda Copper, Balfour-Guthrie, 
Quicksilver, Western Empire Gold 
Silver and Middle Buttes Mining Co. 


Fred Michels, safety director for 
North Range Mining Co., was program 
chairman for the 1956 Lake Superior 
Mines Safety Council, held Duluth 
May 17-18. 


Melvin Viant, Hibbing, Minn., super- 
intendent the Agnew Mine for Cleve- 
land Cliffs Co., has been transferred 
the Wanless Mine Buhl. The Agnew 
mine nearing the exhaustion stage. 


Howard Wilmeth has been named 
mine engineer for Kennecott Copper 
Corp.’s Chino Mines Division, succeeding 
Baltosser, who has accepted 
assignment with Bear Creek Mining Co., 
exploration subsidiary Kennecott. 
Mr. Wilmeth joined Kennecott 1950, 


Sheldon Dicks, mining engineer 
formerly with Pickands, Mather Co., 
has joined Youngstown Sheet Tube Co. 
their raw materials department. 


Arthur Fahrenwald, University 
Idaho dean mines emeritus, has been 
awarded the Richards Award for 1956, 
presented annually the American In- 
stitute Mining Metallurgical Engi- 
neers for achievement the minerals 
beneficiation field. 


Robert James has been named head 
the new exploration office Cerro 
Pasco Corp. located 3656 Speedway, 
Tucson, Ariz. 


Region, has retired, but will remain with the company 
advisory capacity. Mr. Kirkpatrick joined the company 1926 
and was named vice president 1951. Mr. Perry joined 
Cominco 1928. Mr. Diamond joined the company 1917 
and was named vice president and director 


James Bright has recently joined 
the Timber Minerals Division 
Huber Corp., mining geologist. Mr. 
Bright formerly had consulting practice 
Casper, Wyo. 


Roger Oscarson, former secretary 
the Northwest Mining Association, 
has been named area minerals officer 
for the Bureau Land Management, 
with including California, 
Oregon and Washington. 
quarters will Portland, Ore. 
mining engineer, Mr. Oscarson left Spo- 
kane 1952 join BLM Washington, 


Charles Butler, Cortez, and Robert 
Simpson, Grand Junction, both uran- 
ium operators, have been appointed 
the executive committee the Colorado 
Mining Association. 


Marvin Kay, general manager the 
Climax Uranium Corp., Grand Junction, 
has been named chairman the program 
and budget review committee the new 
Uranium Institute America. Gordon 
Weller new administrative vice pres- 
ident the institute. 


Dr. Derry has been elected pres- 
ident and managing director Rio 
Canadian Exploration, Ltd., succeeding 
Weiss who has resigned. Dr. Derry 
was formerly executive vice president. 
Sadler, former chief mining engineer 
for the Province Manitoba, has been 
named assistant manager the company 
succeeding Beakey, resigned. 


Robert Pruess, Grand Junction, has 
been named the board directors 
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VENTAIR 
(centrifugal 


Two Purpose: 
100% More Air 


Why two totally different blower types? Because the require- air filters, blowers and exhausters for special purposes. See 
ments mine ventilation fall into two entirely different REGISTER Engineering Corporation, 
categories. Worcester 
For high pressures, long pipe lines, use the Coppus VENT- 
lines, the Coppus VANO® (propeller type) best. One the 
other will give you more air per given power consumption COPPUS ENGINEERING CORPORATION 
than other blowers from 30% 100% more. Can used Park Avenue, Worcester Mass. 
blowers exhausters, capacities 90,000 CFM, with Please send: Bulletin 130. 
compressed air electric motor drive. 
Only Coppus makes both types. And, for quick recognition, 
top-quality engineering, materials and performance. This 
blue band your guarantee better mine ventilation Company............. 
Representatives listed MINING Other Coppus 
“Blue products: steam turbines, gas burners, heat killers, 
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DR. MUDGE has been appointed 
special educational pro- 
grams the International Nickel Co. 
Canada, Ltd., and International Nickel 
Inc., cooperating with universities 
and colleges Canada, the United King- 
dom and dissemination tech- 
nical data and scholarships. 


Continental Uranium Corp. had 
been generai manager and director 
mining operations since 1954, 


Henry Pierson has been elected 
vice president and secretary Freeport 
Sulphur Co. joined Freeport as- 
sistant secretary 1939 and was elected 
secretary 1947, 


Paul Hunter has been named safety 
for the Chino Mines Division 
Kennecott Copper Santa Rita 
and Hurley, 


Kalliokoski has been named 
assistant professor Geology Prince 
ton University beginning September. 
currently associated with the New- 
mont Mining Co, Arizona, and was 
formerly member the Canadian 
Geological Survey. 


James McClain, chemical engineer 
with the Bureau Mines for 
years, has resigned become plant 
manager for the zirconium production 
operation Wah Chang Corp., 
Albany, Ore. 


John Nason has joined Colorado 
Oil Gas Corp., Denver, and has been 
appointed vice president its subsidiary, 
COG Minerals Corp., producer uran- 
ore, had been general manager 
the plant food division Olin Mathie- 
son Chemical Corp. since 1954 and 
prior that was executive vice presi- 
dent Olin Mathieson beginning 
1949, 


Horsman has resigned chief 
engineer for Day Mines, Inc., after 
years service, take position 
the exploration staff the Bunker Hill 
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PERSONALS (Continued 


Co, has been succeeded Ray Giles, 
who returns the Day firm after years 
with Wah Chang Bishop, Calif. 


Philip Conley, Wallace, Idaho, has 
been named chief geologist American 
Smelting Refining Co.’s northwestern 
mining department, succeeding 
Hall, resigned. Mr. Conley joined Asarco 
1946, 


Marion VanDelinder, pit foreman 
Oliver Iron Mining Division’s Monroe 
mine, has been named assistant super- 
intendent that 


Edward Ziolowski has joined the Pick- 
ands, Mather Co. organization en- 
gineer the Peterson mine near Besse- 
mer, Gogebic Range. 


Dr. Grover Dillman, president 
Michigan College Mining and Tech- 
nology Houghton, Michigan, since 
1935, has announced his retirement 
October 


Dr. Joseph Benedict has joined the 
staff the Bayonne Research Laboratory 
International Nickel Co., Inc., 
member the Electrochemical Section. 
Dr. Benedict entered the Graduate 
School Massachusetts Institute 
Technology 1946, and 1950 received 
his Doctorate Inorganic Chemistry 
after successfully separating zirconium 
from hafnium the use ion ex- 
change resins, 


Douglas Donald has recently joined 
the staff Behre Dolbear Co., Inc., 
mining, geological and metallurgical con- 
sultants New York. graduate the 
Columbia School Mines, has been 
employed for the last years the New 
Jersey Co. Austinville, Va. 


Frederick vice president 
charge operations Haile Mines 
Inc., was awarded the professional degree 
Engineer Mines from Montana 
School Mines, June Professional de- 
gree Geological Engineer was awarded 
Walter Landwehr, chief geologist 
the Western Mining Department 
American Smelting Refining Co. 


Bruce Gould, consulting mining 
engineer, has just returned from four 
month business trip England, Portugal 
and South Africa. 


Jersey Zinc Co. was the recipient the 
16th annual L-in-Life award presented 
the Lehigh University Club New 
York. 


Distinguished achievement medals were 
awarded Colorado School Mines 
alumni commencement exercises 
May. Receiving medals were Arthur 
Daman, president Denver Equipment 
Co.; Russell Volk, president Plains 
Exploration Franklin Coolbaugh, 
vice president Climax Molybdenum 
filtration product development for the 
Dorr-Oliver 
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CECIL FITCH JR. has been appoint- 
president and general manager the 
Chief Consolidated Mining Co. Eu- 
reka, Utah, succeeding Cecil Fitch, 
who resigned but will remain with the 
company consulting capacity. Mr. 
Fitch Jr. had been vice president and 
general manager. 


Leonard Hank, formerly general 
production manager, has been elected 
charge all the company’s plants 
and its mines and quarries, for National 
Gypsum Co. Lewis Crowell, produc- 
tion manager for the firm’s coastal gyp- 
sum division, was named general pro- 
duction manager, and will succeeded 
Robert Scifres, now manager 
National Shoals, Ind. plant. 


Forbes Wilson has been elected 
assistant vice president Freeport Sul- 
phur Co. Joining Freeport 1942 
mining engineer, Mr. Wilson manager 
mineral exploration Freeport. 
also vice president Nicaro Nickel 
Co., wholly owned subsidiary. 


Ernest Enck has been named di- 
rector Planning, William Raynor 
has been named director purchases, 
and Walter Brooking, former general 
purchasing agent, has been promoted 
assistant director purchases for Foote 
Mineral Co. 


Cerro Pasco Corp. has named four 
Peruvians post-graduate one-year 
designed encourage advanced scientific 
and technical studies the 
Peruvian technicians. Marcial Garcia 
Garcia, Hernando Arauco Fajardo, Julio 
Flores, and Adan Martinez Aguirre were 
named recipients the awards for 
the 1956-57 academic year. The four 
will first undergo intensive orientation 
course for foreign students the Colo- 
rado School Mines Golden. Sr. 
Arauco will enroll graduate course 
for metallurgists the Montana School 
Mines, while the remaining award 
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Really legs and tray 
fold snugly, handy handle for carrying. 


Easily, Quickly Set Up— Built-in folding tray and 
legs open for business instantly—all one unit, 
loose parts. 


Extra tray holds legs strong, 
solidly rigid stance, adds strength. front leg 
obstruct swing die stock handles. 


Fast Easy Speed Chucking Guaranteed grip 

tight forward and reverse—no slip, even with 

geared tools. Replaceable insert jaws for long 
service. 


Extra Power— Motor has larger long-life brushes, 
longer commutator, won’t bog down under extra 
load. 


Power for any hand pipe tools 
%"’ to 2” pipe, to 2°’ 


Spiral bolts; geared tools 


Threader You can’t beat for performance, easy work and durability. Buy 
much the most for your money! 


The Ridge Tool Elyria, Ohio, 
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Heavy-Duty 
Pipe Cutter 


Power Drive that Gives ing! 
Power Drive that Gives You Everything! 
New 
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FRANK ARKO, ininer employed 

Noranda Mine, Noranda, Que., has been 

awarded gold medal the Canadian 

Institute Mining and Metallurgy for 

bravery saving the life one his 
co-workers, 


winners will study the Colorado School 
Mines. 


Glen Locker, general claims agent 
the Northwest division Steel 
Corp., has retired after years 
service. 


William Matheson Jr., has been 
named vice president operations for 
Oliver Mining Div., Steel 
Corp. Mr. Matheson, associated with 
Oliver since 1933, graduate 
Minnesota School Mines with degree 
Engineer Mines, and has been 
actively engaged operator and 
supervisor charge Oliver operations. 


the Chino Mines Division Kenne 
cott Copper was awarded 
honorary degree Doctor Laws 
New Mexico A&M College, June 


Edward Oosthuizen has joined South 
African Cyanamid (Pty.) Ltd., sales 
engineer the mineral dressing depart 
ment. was recently associated with 
Buffelsfontein Gold Mining Co., 
reduction manager, and prior that 
was with Stilfontein Gold Mining Co., 
the same capacity. 


Bakken, general manager the 
refining division; Haight, chief en- 
gineer; Lawrence Litchfield genera! 
manager the mining division; 
general production marager; and 
Edward Wilber, treasurer, have been 
named vice presidents Aluminum Co. 
America. 


Sheep Creek Gold Mines has been 
re-elected president the Chamber 
Mines, Eastern British Columbia. 
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Gordon, general manager Canadian 
Exploration was elected first vice 
president, and Shannon, manager 
second vice president. 


Albert Gagnebin has been named 
manager, and Harold Larsen, assistant 
manager, nickel sales department 
International Nickel Co., Inc. Mr. Gagne- 
bin succeeds Cooper Jr., who 


Longyear, president, and Eu- 
gene Larson, sales manager 
Longyear Co., are presently Europe 
attend trade fairs Milan, Italy; 
Hannover, Germany and Birmingham, 
England 


John Henry, has been named 
product manager high temperature 
metals and valve steels, and George 
Kiefer manager application develop- 
ment for Allegheny Ludlum Steel Corp. 


William Cotter Jr. has been named 
assistant the vice and 
planning, Oliver Iron Mining Division. 
succeeded assistant purchasing 
agent Leonard Slabodnik. 


Robert Lyons, general pit foreman, 
Scranton Mine operated Pick- 
ands-Mather Co., has 


Safford Nye, former treasurer for 
Richfield Oil Corp., has joined Cyprus 


Mines Corp. vice president and 
treasurer, 


Harold Kirkemo, the USGS staff 
Grand Junction, new chairman 
the Colorado Plateau Section, AIME, 
succeeding Paris. Other officers are 
Robert Sayre, Grand Junction, first 
vice chairman, Richards, second 


DR. RUSSELL BUEHL, formerly 
chief the Bureau Mines Pyrometal- 
lurgy Laboratories Pittsburgh, has 
joined the staff Rem-Cru Titanium, 
Inc., study and develop new melting 
techniques for titanium alloys, 


vice chairman, and Philippone, 
secretary-treasurer. Directors are 
Setter, Arthur Unger, Page Edwards 
and Mr. Paris. 


Richard Dooley, director United 
Asbestos Corp. Ltd., the Admiral 
and Quebec Chibougamau Goldfields, 
has been named the board di- 
rectors Bethlehem Copper Corp., Ltd. 


Poole has been named super- 
intendent the Sullivan concentrator 
Kimberley for Consolidated Mining 
Smelting Co. Canada. succeeds 
Robertson, superintendent con- 
centration. 


Charles Kundert has left the Cali- 
fornia Division Mines join Utah 
Construction Co., San Francisco, geo- 
logist. 


Obituaries 


Edwin Mills, 79, veteran Arizona 
mining engineer and president the 
Arizona Small Mine Operators Associa- 
tion, died June Wickenburg. had 
served since 1947 member the 
board governors the state depart- 
ment mineral resources. 


Platt Rogers, 71, native Coloradoan 
and prominent mining and construction 
official, died May his Colorado 
Springs home. 


Harvey Mann, founder Mann 
Engineering Co., died May Pitts- 
burgh, Pa. graduate Cornell Uni- 
versity with degree mechanical engi- 
neering, was member ASME and 
the Engineering Society Western 
Pennsylvania. 


James Lawrence Head, 61, engineer 
with the Anaconda Copper Mining Co., 
died recently. graduate the Missouri 
School Mines and Metallurgy, was 
employed mining engineer several 
Western firms before joining Anaconda 
1947, 


Salo Katzman, 52, vice president 
Associated Metals Minerals 
died May after brief illness. was 
elected treasurer 1944 and vice 
president 1954. Mr. Katzman was 
member the Advisory Group for 
metal scrap the Department Com- 
merce Washington. 


Robert Buzzard, 52, project leader 
the Metallurgy Division the Na- 
tional Bureau Standards, died 
heart attack while attending conference 
the Atomic Energy Commission 
Ames, lowa, May was member 
the AIME and the American Society 
for Metals. 


Archibald Benson, 69, widely-known 
western mining industry, died 
May his home Edmonton, Alberta. 
Mr. Benson for many years was manager 
the Lakeside Mine Wabamum, 
and retired 
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loader which combines crawler 
traction with rubber-tired speed loader 


with unmatched visibility plus perfect balance 


the 


pry-out force ob- 
tained using breakout pads 
ground fulcrum for leverage. Load 
forces transfer ground instead 
machine. 


40° bucket tip-back ground 
level permits digging bigger bucket 
loads, plus retaining more load 
bucket during lifting and carrying. 


For speed, maneuverability, and 
big capacity crawler-loader, 
see the new International yard 
Model Payloader! 

This amazing net machine 
seats its operator front the 
engine, close the bucket, where 
can always see what he’s loading, 
and where he’s going. balances 
the tractor between rear-mounted 
engine and front-mounted bucket. 
distributes weight evenly over 
entire length tracks, give you 
better traction, longer track life, bet- 
ter stability grades, less bogging 
down spongy ground. 

Your operator moves faster the 


new International 


new Payloader, too. can 
mph forward, mph re- 
verse. changes speeds direc- 
tion rapidly through full-power 
shift, three-speed, full reversingtrans- 
mission. need hardly slow down 
reduce engine power shift gears. 
gets maximum digging power 
from the machine’s torque 
And steers easily, too, 
each steering clutch and brake 
through one power-boosted (no 
foot steering brakes). 

Try this new International Model 
Payloader for yourself, Let 
arrange demonstration. Call soon! 
good deal awaits you! 


International 


the 
ROAD SHOW 
CHICAGO 
1957 


Construction Equipment 


Harvester Company, 180 North Michigan Chicage 


A COMPLETE POWER PACKAGE INCLUDING, Crawler, Wheel, ond Pipe Tractors... Self-Propelled Scropers and Bottom-Dumps 


Tractor ond Rubber-Tired Loaders . . . Off-Highway Trucks .. . Diesel and Corbureted Engines . . . Motor Trucks. 
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Now Leschen Offers 


WIRE 
Servic 
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Make 
Equip. 
No. 


Line 


Rope 
Length 

Rope 

Diameter 


Con. 
Struction 


Brand Ried -Strand 


Brand 


Reel 
Wo. 


Date 
installed 


Date 
Removed 


SYSTEM 


Service. 


Simple plan tests wire rope perform- 
ance and costs—shows comparative 
reduce operating ex- 
penses—speeds reordering. 


Leschen's quick-fact-finding utilizes easily 
applied, easily removed pressure sensitive stickers, which record 
equipment and rope data, dates rope and removal. 


What your true wire rope cost? you know? date installed, and date removed. 


Are you using the right rope type construc- Service-Score stickers remind 
tion? The right brand? 


operators when it’s time toreplace 
Questions like these are readily answered with rope—increasing safety margins. 
Leschen’s new Wire Rope Service-Score System. Service-Score records enable you check and 
Service-Score stickers report compare wire rope types and constructions. For 
versus example, you find for yourself, others have, 
type, brand versus brand. Per- that Red-Strand consistently scores high. You 
facts reveal costs and learn the advantages super-strength Porter 
help cut costs. Imperial Red-Strand, Hercules Flattened 
Service-Score stickers provide easily-available, Strand. 
helpful reordering identifica- Write for sample stickers. see your nearby 
tion, wire rope diameter, length, construction, Leschen Wire Rope distributor. 


LESCHE 
WIRE ROPE 


Keep the score and you'll use more—Red-Strand Wire Rope 


wortiare © 


LESCHEN WIRE ROPE DIVISION 
PORTER COMPANY, INC. 


St. 12, 


* COMPANY 
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MESSAGE AMERICAN INDUSTRY THIRD SPECIAL SERIES 


THE SHORTAGE SCIENTISTS AND ENGINEERS: 


Threat 


Economic Progress 


THERE are two paramount reasons for concern 
over the serious shortage scientists and engi- 
neers that now confronts the United States: 


The first reason, with which this editorial 
deals, that continued expansion our 
economy and further increases our liv- 
ing standards are threatened unless 
train more scientists and engineers and 
use them more effectively. 


The second reason for concern that 
run the risk falling behind the Soviet 
Union the technology essential 
national security. The consequences 
losing this race the Russians are not 
comforting. (The possibility 
might happen over the next few years was 
discussed earlier editorial this 
series. 

The crucial contribution scientists and en- 
gineers the well-being the American people 
has been find ways making better use 
limited resources, make equipment more 
productive, develop new and better products 
that enrich our lives, enable live longer 
and healthier. They have made this contribu- 
tion with greater success the last years 
than ever before, but has required progres- 
sively more resources and more trained people. 

During this 15-year period our annual pro- 
duction goods and services, dollars 
constant purchasing power, has almost doubled. 
Since our total population has increased only 
percent, this has meant tremendous rise 
the economic well-being the American people 
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whole. But accomplishing this, the num- 
ber scientists and engineers has been more 
than 


Tasks for Research 


the American economy continue 
grow and our living standards are show 
further improvement, the work scientists and 
engineers must stepped even more the 
years ahead. Unless answers several pressing 
problems are found through intensified research 
efforts, economic progress will become increas- 
ingly more difficult. 

Productivity per hour labor must 
faster rate. Improved medical 
care has greatly increased the number people 
who attain retirement age, and sharply higher 
birth rates since the war will mean larger num- 
bers children school and college. Mean- 
time, because low birth rates during the 
depression, the number people reaching 
working age not rising nearly fast. The 
result that over the next years our popula- 
tion will about one-third, while the 
total manhours worked are not expected in- 
crease more than percent. So, simply 
maintain the same living standards for rising 
population with provision for additional 
improvements ways must found enable 
each worker produce for more dependents, 

primarily the scientists and engi- 
neers that must look for help mak- 
ing human labor more productive. This 
will require enormous increases our power 
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resources. will need make more effective 
use our existing fuel supplies coal, oil and 
natural gas. And will have devise eco- 
nomically practical means tapping other 
energy sources, particularly nuclear power and 
new rocket fuels. 

Also, better ways must found use 
searce and low-grade raw materials. Thanks 
great strides metallurgy and mining 
techniques, are now utilizing sources 
copper and iron ore that, for all practical pur- 
poses, were not available only ten years 
ago. Similar strides are needed the mining 
and processing bauxite low-grade domestic 
ores are help satisfy fast-growing market 
for aluminum. And stubborn technical obstacles 
the area “high temperature” metals—such 
nickel, cobalt, columbium, tantalum and 
titanium are impeding progress jet and 
turbine engines. 

These are only few the challenging tasks 
that demand intensified research and engineer- 
ing activity the years immediately ahead 
the United States continue raise living 
standards. need more houses, schools and 
highways for rising population, more medical 
research reduce further the ravages illness, 
more research chemistry and other sciences 
sustain the flow new and improved prod- 
ucts that are essential ingredient our 
economic progress. 


Ceiling Growth 


American industry has indicated that 
ready meet the challenge and undertake 
vastly expanded research programs. recent 
survey conducted the McGraw-Hill Depart- 
ment Economics revealed that total research 
and development expenditures American 
industry were almost billion last year, 29% 
higher than 1959 business plans 
spending well over billion research 
and development. And the total could well prove 
much higher, based the trend recent 
years. 

But industry’s programs for research 
and development cannot carried out 
unless enough qualified research workers 
and engineers are available. Ernest 
Breech, chairman the Ford Motor Company, 
recently described the supply engineers 
the “ceiling our future growth.” gave 
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force his point announcing: “If 900 quali- 
fied engineers were approach next week 
looking for jobs, would hire every one.” The 
Bureau Labor Statistics found inter- 
views with some 200 large companies the 
end recession year that least 
half were unable hire enough research scien- 
tists and engineers meet their needs. third 
the companies reported substantial shortages 
technical personnel. 

The shortage technically trained people, 
furthermore, becoming more acute. The num- 
ber engineers and scientists now being grad- 
uated only about enough cover replacement 
requirements, while the needs industry, gov- 
ernment and education are mounting every 
year. According the best information avail- 
able indicated the first editorial this 
series needs are now about twice 
great our current engineering graduating 
classes and annual production scientists with 
Ph. degrees. 

perform the research needed re- 
move roadblocks our economic prog- 
ress and the same time hold our own 
the technology essential our security 
free nation must have ade- 
quate supply men and women with en- 
gineering and scientific training. Instead, 
are faced with acute shortage, now 
and for several years come. Reasons for 
the shortage and proposals for working our way 
out the shortage will discussed the re- 
maining two editorials this series. 


This one series editorials prepared 
the McGraw-Hill Department Economics 
help increase public knowledge and under- 
standing important nationwide develop- 
ments particular concern the business 
and professional community served our 
industrial and technical publications. 

Permission freely extended newspapers, 
groups individuals quote reprint all 
parts the text. 


PRESIDENT 
McGRAW-HILL PUBLISHING COMPANY, INC. 
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AGITAIR 


You can choose with assurance..the Flotation Machine 
successfully used mining centers throughout the world 


Agitair Flotation used many farflung places because adapts readily and efficiently 
the varied problems ore beneficiation encountered the field metallurgy. Flexibility 
the key its remarkable success. Its mill application all basic metals now engineering 
routine. Its capacity meet unusual demands challenge welcomes. 


Plan fit the plant 


Cell capacities and connected unit 
assemblies meet the physical require- 
Its recovery quotient its 
power consumption low. Simple design 
and rugged construction insure long, 
trouble-free use. For complete infor- 
mation write for Bulletin 
A-55. 


Leaders Experience Service 


GHER 


GALIGHER PRODUCTS 
Commercial and 
AGITAIR® 
VACSEAL PUMP 


Vertical VACSEAL Pump 
Acid-Proof Sump Pump NSU ATION ORE 
boratory Ball Mills 
Geary Reagent Feeder 


HOME OFFICE: 545 West South, City, Utah, Box 209 
EASTERN OFFICE: 921 Bergen Avenue, (Room 721) Jersey City, New Jersey 
Agents All Principal Foreign Mining Districts 
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WASHINGTON IMPACT 


U.S. Barters for Lead, Zine 


BARTER WILL CONTINUE used for 
“substantial” stockpile acquisitions for 
some time come according Adminis- 
tration 

Take the lead and zinc negotiations 
arranged Agriculture late last month. 
case point, they show how deli- 
cate the situation between domestic 
producers and Government policymakers. 

Under new barter provision the 
recently signed farm bill, Agriculture 
bartering for upwards 50,000 tons 
lead and zinc. Contracts already signed, 
though classified “secret,” call for short 
term delivery part this amount 
the end this calendar year. The ma- 
terials have come from friendly coun- 
from Europe and, the 
case zinc, Australia. The foreign ship- 
per ores processed metals pays for 
transportation stockpiling depots, plus 
duty where required. The price some 
cases was equal the price. 

producers lead and zinc have 
been assured Government purchase 
support via defense stockpiling for sev- 
eral years, considerable help meet- 
ing market competition 
priced foreign ores. The Administration, 
the other hand, faced with disposing 
vast agricultural surpluses, and also 
wants get all the low-cost minerals 
can without upsetting production 
too much, 

Repeatedly, Government officials have 
given industry two assurances—(1) that 
barter negotiations won't any way 
affect General Services 
announced policy buying-American 
wherever possible, and (2) that materials 
acquired barter will placed 
so-called supplemental stockpile, which 


cannot released the open market 
without specific Congressional authoriza- 
tion. 

More important, Agriculture De- 
partment’s view, the effect 
thinks barter arrangements will have 
the world market. drawing off world 
surpluses—-such exist lead and zinc 

the deals will help hold the 
world market price and thus least in- 
directly help domestic producers. 

top the barter deals came hear- 
ings before the Senate Foreign Relations 
Committee last month legislation 
set world reserves food and ma- 
terials. this subject Interior Depart- 


ment Assistant Secretary for Minerals 
joined wholeheartedly 
with the American Mining Congress 
voicing opposition any such interna- 
tionally controlled buffer stockpile. De- 
signed provide markets for over-pro- 
duced countries and supplies for needy 
nations, world reserve for minerals 
would actually encourage overproduction 
marginal and sub-marginal ores, said 
Wormser. Also, AMC raised number 
questions how such interna- 
tional program could administered be- 
tween cold-warring nations. 

This proposal, though expected get 
committee okay please farm and 
labor groups pushing it, not expected 
get anywhere the floor the upper 
chamber. 


Minerals Purchase Act Stirs New Debate 


SENATE DEBATE the compromise min- 
passed voice vote last month—made 
legislative “record” support future 
Washington talks over-all minerals 
policy. 

The compromise bill, authorizing Gov- 
ernment support purchases tungsten, 
asbestos, acid-grade fluorspar and colum- 
bium-tantalum, went through with only 
minor hitches, and virtually assured 
enactment. 

But the debate the Senate floor, 
likely repeated the House side, 
emphasized the stop gap nature the 
bill, Here are some the points raised 
during its consideration the upper 
chamber which preview arguments 
come: 

(1) Senator Henry Dworshak (R- 
Idaho) spoke for small 


ducers when offered amendment 
limit Government purchases 5,000 
units per month from any one producer. 
This was beaten narrow 32-22 vote 

(2) Opposition any price support- 
ing measure for raw materials from big 
eastern processors showed when Sen. 
John Williams (R-Del.) tried argue 
the bill down grounds that the Ad- 
ministration had previously gone rec- 
ord against any extension domestic 
purchase programs. 

(3) Most important, Sens. Dworshak, 
Arthur Watkins (R-Utah) and Wallace 
Bennett (R-Utah), Earle Clements 
(D-Ky.), and others got record the 
dismay other domestic producers 
whose were not included the 
Most these, such antimony, 
mica, mercury 


Congress Winds Pre-Election Session 


new attention Senate Small Business 
Committee hearings small users’ re- 
ports that they had pay “grey market” 
prices and saw other users get supplies 
excess their needs falsely 
claiming defense-rated contract 
ODM director Flemming refusing 
put nickel back under Government al- 
location controls, however, the 
grounds that end-use controls are not the 
answer the Increased pro- 
duction, says Flemming, 
this end, Nicaro production being 
boosted, new expansion goals for in- 
dustry have been set, and commerce 
studying defense-rated orders for proof 

Nevertheless, Sen. Wayne Morse (D- 
headed the small business in- 
the Defense Production 
Act extension amended give the Ad- 
ministration more power controlling 
allocations, sees fit. 
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With passage the Defense Production 
Act extension and domestic minerals 
purchase authority, mining industry at- 
tention has shifted off Capitol Hill. Ad- 
journment was scheduled for early July 
this issue went press—and 
important mining legislation pending. 


Look for new, higher, stockpile goals 
for high-temperature alloys like tungsten, 
titanium, columbium-tantalum, cobalt and 
molybdenum. 

Office Defense Department comes 
with new requirement figures. Defense 
will need more these materials jet 
aircraft and nuclear weapons. This will 
mean more Government purchases from 
domestic producers wherever 

Other domestic mineral purchase pro- 
gram goals will raised shortly, 
accordance with ODM director Flem- 
promise keep support purchases 
going (see above). Manganese buys will 
the first boosted, 


Government handling its Nicaro, 
Cuba, nickel plant expansion—under 
General Services Administration—was 
criticized house Government Opera- 
tions Subcommitte report issued 
month chairman Jack Brooks (D-Tex.). 

The majority report, signed the 
Democrat members the Subcommit- 
tee, recommends Justice Department 
probe the situation determine what 
further action should taken concerning 
charges political favoritism award- 
ing GSA construction and employee 
insurance contracts, and wasteful manage- 
ment the plant resulting lost nickel 
production. Republican members the 
group dissented—not from the majority’s 
findings but from its method conduct- 
ing hearings. Among other charges, the 
minority said the findings were based 
testimony only few witnesses, with- 
out giving fair chance for rebuttal. The 
hearing had been carried for period 
several 
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John Donaldson 


fluorspar, will get continued Government 
purchase support Administrative fiat This Month 
Office Defense Mobilization. This 
was assured director Arthur Flem- 
ming hearings the bill. The Sen- 
ate debate merely served put Flem- 


STRIKE-FREE COPPER BARGAINING: rash contract 
the non-ferrous mining industry makes good possibility that major 


ming public record that ODM would 1956 negotiations will wind Bargaining between the Mine, 

continue help these items. Mill and Smelter Workers union and the major copper producers pro- 

(4) Dworshak and others also called at- duced some initial surprises with contract terms that look like the in- 

tention Asst. Interior Secretary Felix dustry’s pattern agreements for the year. The early came 

promise come with the face anticipated labor-management trouble, but the fire and fury 


long-range peacetime support program 
for domestic mining industries. The 
Idahoan also asked for statement from 
new Interior chief Fred Seaton. Probable pattern settlement: When the final contract wrapped 
for 1956, it’s likely that will fit the pattern negotiated the early 
settlements last month. The first such agreements were made between 


was reserved for advance psychological warfare. When came hard 
and fast bargaining, both sides were ready. 


GATT Sees New Cuts Mine-Mill and two the biggest copper producers; Anaconda Co, and 
Some Metals Tariffs Phelps-Dodge Corp. with only minor this the way the 


new contracts the industry shape up: 
TARIFF REDUCTIONS 15% alumi- 


num, copper and steel were granted Agreement run for three-years, with re-opening Wage 
negotiators the recent Geneva hikes total about 24c; 10c the first year and the following 
meeting General Agreements two years. Also increases for certain skills. 


Tariffs and Trade (GATT) exchange 
for lower foreign duties imports, 


new pension agreement providing $2.25 month for each year 
service. Substantial increased health and welfare benefits. 


fabricated and manufactured forms. Improved vacations, weeks after years service. Improved 
duty drops came last night shift differentials. 

month, others two successive years, 

time. Duties Canadian alumi- Mine-Mill estimates the cost the new contracts about 
num and aluminum alloys were lowered hour for the 3-year The quick were welcome 
from per and semi- event the mine union officials, not only stabilize their own inter- 
fabricated shapes from the present union problems with raiding affiliates but also allow them 
Canada has looked toward concentrate their legal problems with the Government. 


aluminum markets for some time. 
Should the tariff copper again 


effect (the average price NEW LEGAL TEST FOR MINE-MILL: Just when the mine 


would have drop before trouble with the Government appeared simmer down, the Supreme 
could), excise taxes imports ores, Court decided take the fight with the National Labor 
concentrates and forms would dropped Relations Board. Winding its last session until October, the high court 
15%. drop per year) put the Mine-Mill versus NLRB case the docket for ruling its 
the present tax was granted. number return. This means more legal problems for Mine-Mill attorneys who 
copper-containing items got had recently been given temporary reprieve the union’s trial before 


valorem reduction 15% (3% each 
year). 
Lead and zinc duties remain the same. 


the Subversive Activities Control Board. The Board has postponed hear 
ings Justice Department charges that Mine-Mill Communist-in 

mported steel bars from Benelux, 
France, Germany, Italy and Sweden non-ferrous industry. The case taken the Supreme Court involves the 
were granted concessions, also iron and attempt rule the union out compliance with the Taft- 


rods. Canadian imports Hartley Act and withdraw the authority has given Mine-Mill 
steel ingots, blooms and slabs will get This the follow-up action after ruling that Mine-Mill officer 
duty reductions. Maurice Travis filed false non-Communist the subsequent 
Coupled with other tariff reductions attempt act against the union. the last legal test before reaching 
and concessions, the agreed the Supreme Court, the Court Appeals ruled favor Mine 


cuts approximately one-fourth Mill with decision that the NLRB had authority penalize Mine- 


total dollar value imports metals and Mill 
manufactures. Benelux, France, Germany, 
Italy, Japan, Norway, Peru, Sweden, and High court becomes labor-management bellwether; Almost default, 
the United the Supreme Court has become the number one policymaker the labor 
ered rates iron and steel exports management field. With Congress and the National Labor Relations 


Board abstaining from any substantative changes present labor laws, 
the decisions the top legal tribunal have become the focal point for 


Administration Appointments any alterations behavior. Here are the biggest decisions: 

PARALLEL with the naming Fred Employers must bargain with unions stock option plans, where 
Seaton Secretary the Interior, Con- such plans are set form wages other wage-related benefits 
gress received the names Elmer And, where management pleads inability pay collective bargaining, 
Bennett, Colorado for Assistant Sec- must show the union its financial records back the position. 


retary. Bennett former member 
Legislative Council. 
State Department has announced that 


Professional union organizers are barred from using private company 

parking lots. And, states may act against labor violence under 

own state labor laws, even though the strikers may also covered 

Coal Co., delegate the Geneva 

meetings European coal supply. Alan Adams 
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THIS MONTH MINING (Continued from 73) 


Peru Continues Political Stability 


scheduled for June 17, was not expected 
exert any great force toward change 
the national attitude toward foreign 
investment which has made Peru “an 
oasis political stability” Latin 
America, 

The three candidates ran election 
which marked the first major exercising 
woman's suffrage, and which was 
characterized general public com 
placence during period prosperous 
peace. The man responsible 
condition, and still key figure 
election, Gen, Manuel Odria, who 
seized power years ago, destroying 
the. APRA party, led the flambuoyant 
Victor Raul Haya Torre. APRA 
members were permitted vote indi- 
viduals the election but the party 
still The party not known 
have backed any one the three candi- 
dates, but has been wooed some extent 


Dr. Hernando Lavalle, wealthy 
corporation lawyer with 
political experience, was the candidate 
“National Unification Movement”, 
formed several parties including the 
Government Restoration Party. 
expected follow the political and eco- 
nomic policies Odria that brought 
and foreign investment Peru. (Biggest 
mining ventures there now are the AS&R- 
Newmount-Cerro Pasco-Phelps Dodge 
venture Toquepala, Cerro itself, and 
Marcona 

Ex-president Manuel Prado 
1945) led the Movemiento Democratico 
Pradista, also had the backing several 
right-wing-splinter parties. member 
the wealthy Prado family land-owners, 
publishers and bankers, too con- 
sidered favorably inclined toward foreign 
investment that will maintain and in- 
crease wealth and prestige. 
considered some observers “an 
Odria man” too. 


Union Carbide Announces New Uranium Mill 


UNION CARBIDE NUCLEAR CO. announced 
June would begin immediately 
multimillion dollar expansion program 
include construction new uranium 
processing mill Rifle, and uran- 
upgrading plants Slick Rock and 
Green River, Utah. 

Joint announcement expansion 
plans was made Morse Dial, 
president Union Carbide Carbon 
Corp., and the AEC Grand Junction 
erations Office, where the contract for 
purchase concentrates from the new 
mill was 

Union Carbide Nuclear officials said 
the new mill would “several times” 
the value the existing mill, indicating 
operation cost between $8-million 
and The present mill 
Rifle will dismantled when the new 
plant ready for operation, the company 
said. 

Union Carbide Nuclear also has mill 
Uravan, Colo., valued about 
million, 

The company said had planned 
remodel and expand the old mill 
Rifle, but that problems space and 
tailings disposal resulted the decision 
build completely new plant. The 
new plant expected ready for 
operation late 1957. 

Details the proposed upgrading 
plants were not given, except that they 
will use special chemical process 
veloped the company. 

seems apparent that Union Carbide 
new program uranium mill 
served two “up-grading” plants 
aimed beating haulage costs ore 
distance from concentrators. 


stressed that the up-graders would not be 
concerned solely with “low grade urani 
ores.” “We may put some pretty good 
grade ores the (up-grading) circuit,” 
was the comment 

has led observers the conclu 
sion that the end product the up- 
graders would “high grade” ore- 
The expected grade prod- 
uct from such operations was not an- 
nounced the company. 

Similarly, the fact that Union Carbide 
Nuclear, affiliate Union Carbide 
Carbon Corp., using for first time 
agent up-grading would indicate that 
elevated concentration—say between 
and values would have 
obtained make the cost worth-while. 

But basically, the saving haulage 
the Rifle location significant 

The announcement, coming does 
heels the new procurement pro- 
gram promulgated Atomic Energy 
Commission for period after March 31, 
1962, June 1956, 73) caused 
those the industry who were predict 
ing that the Rifle mill location would 
ponder 

There are known large uranium 
ore bodies left unexploited general 
area Rifle, where Union Carbide 
established mill 1925, 

Union Carbide Nuclear spokesmen 
Grand Junction confirmed that the 
new Rifle mill would “three-quarters 
the size our Uravan concentrator 
when present expansion there com 
pleted.” This latest round expansion 
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Fernando Belaunde Terry, young 
architect and former congressman, the 
liberal leader independent party. 
drew large crowds near the end 
the campaign but was expected run 
but election figures his campaign will 
provide study material for the nation. 

All three candidates are committed 
such fundamental policies social and 
educational progress, highway and irriga- 
tion construction and incorporation 
the Indian population into national life. 

The latter problem perhaps the 
biggest that Peru, growing nation, 
must face. The Indians the Altiplano 
are now suffering from drought their 
farm lands; they are poorly fed and 
clothed and uneducated. While drastic 
change the political and economic 
should result from election any the 
three candidates, thoughtful Peruvians 
are concerned with the long-range needs 
for proper assimilation “Los Indios”. 


Uravan makes that facility one 
the largest the Colorado Plateau. 

chemical up-grading plants Green 
River and Slick Rock will first 
this type history commercial uran- 
ium reduction United States. 

Vanadium Corporation America 
has practical and effective sand-slime 
separation program Monument 
mine Arizona. But last report, 
chemical reagents were 
this “circuit.” 

Union Carbide spokesman also let 
known that the up-graders would 
not served solely with carnctite-type 
ores, 

“We feel that there will number 
ores, including the high lime ores 
parts Utah, which can treat eco- 
nomically,” spokesman said. 

Work the up-graders and mill will 
begin immediately. 

Completion scheduled for fall 
1957. 

Between 25-30 persons will em- 
ployed each upgrading station, which 
also will act purchasing and re- 
ceiving point for ores. Crushing, samp- 
ling will carried out. 

Union Carbide Nuclear will not buy 
ores below the .10% 
tions. 

Fact that the firm locating one up- 
grader Slick Rock, relatively near 
the Uravan mill, indicates 
nificant design changes will included 
the new Rifle concentrator making 
use the up-graded “ores.” 

Certain phases the Union Carbide 
Nuclear contract extend past the March 
31, 1962 program into the new pro- 


curement plan recently announced 
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CAT* HT4 Traxcavator averages 350 450 tons 
ore per 8-hour day, working 300 feet under- 
Traxcavators owned American Zine-Lead and 
Smelting Co. the job. All the machines are equipped 
with air starters, and with exhaust designed 
and built head mechanic Bob Boyes. 


Now there new line Traxcavators, built 
handle even more material even lower cost. The 
No. 933 bucket and HP), the 955 
bucket and HP) and the No. 977 
yard bucket and 100 HP) comprise the new Caterpillar- 
built Traxcavator line. 

These new Traxcavators are compact, maneuver- 
able and easy-handling. Their clean exhaust—thanks 
efficient and trouble-free Caterpillar fuel injection 
—makes practical for underground work. 
all the machines, weight, horsepower and bucket 
capacity are perfectly balanced give top efficiency 
and economy. 


THIS CAN LOAD OUT 
TONS PER 8-HOUR DAY 


All have these advanced Caterpillar features: 
bucket ground level for more 
leverage, less spillage. Extra-strong box section bucket 
arms stand under heavy loads and shocks. Long- 
lasting oil clutch, which seldom needs adjustment and 
stands roughest duty. Conveniently placed con- 
trols and “built-in” operator comfort mean more 
production with less effort. 


Caterpillar-built with choice 
buckets and attachments increase versatility, 
that will cut costs your mine. Ask your Caterpillar 
Dealer for full details today, 


CATERPILLAR’ 
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AEC Contracts for 
15th Uranium 
Processor 


GRAND JUNCTION Operations Office 
Atomic Energy Commission announces 
contract with Atomic 
Fuels Extraction Corp., Pocatello, Ida., 
leading erection modest-sized 
concentrator Bedrock, the Dolores 
River Montrose County, Colo. 

Atomic Fuels headed Jack 
Moab, Utah uranium figure. 

John Black, Pocatello attorney 
and company secretary, said the con- 
centrator would cost 
Financing will handled through 
White Co., New York investment 
bankers, Black 

also disclosed that the mill con 
tract runs until 1967, This would place 
the mill the new per 
March 31, 1962, Black 

Western-Knapp Engineering Co, San 
Francisco, has design general 
engineering contract. 

AEC specified that operations would 
begin “in months” after date 
contract June 

The mill, employing 
acid leach circuit, will process carnotite 
(uranium-vanadium) ores from Tender- 
foot Mesa, Beaver Mesa, Martin Mesa 
and Bull Canyon Area Montrose and 
Mesa counties, 

Black said vanadium will 
covered and sold contracts already 
signed with purchasers Japan and 
West Germany. 

Black said Atomic Fuels 
mill the Dolores, miles west 
Uravan, Colo, and miles east the 


Utah Studies Ventilation 
Problems Cage Movements 


cage skip and down shaft have 
mine ventilation? 

University College Mines 
and Mineral Industries conducting 
periments this program “model” 
mine campus the University Salt 
Lake City, 

The mine, with 70-ft shaft and 700 
interior workings two levels, 
was constructed for the school 1935 
part federal works project. 

Now will used Veloy Peccioni, 
student from Helper, Utah, 
ventilation experiment. Prof. John 
Willson, head the department 
mining and geological engineering, said 
mines with large adits probably would 
unaffected moving objects the 
shaft far ventilation concerned. 

But noted that recent years, with 
development smaller uranium mines, 
and consequently smaller shafts and 
entrances, movement skip cage 
could have some effect air 

conduct the experiment the 
model mine, Peccioni will use large 


JACK TURNER, 38, Moab, 

Utah, president Atomic Fuel Ex- 

traction Corp., which has signed con- 

tract with AEC for construction and 

mill Bedrock. 


Utah state line, had reserves backing 
467,000 tons reserves will mined 
support the venture during the next 
five years, added. 

Principal mines are Atomic 
Mammoth Tenderfoot Mesa, Mont- 
rose County, Colo, and Beaver Mesa 
Uranium properties Beaver 
Mesa Mesa County, Colo. Allan Simp- 
son, Beaver Mesa official said this prop- 
erty now was producing rate 1,600 
tons monthly and that with completion 
new 400 production shaft, output 
would 

Merger Beaver Mesa Uranium 
Corp into and with Atomic Fuels Ex- 
traction under consideration the 
present time. 

The mill also hopes receive custom 
shipments. 


blocks wood varying size stimu- 
late cage shaft. Velocity and pres- 
sure the air the shaft will 
measured response movement 
the “cages”. 

Location the ventilating equipment 
also will moved various distances from 
the shaft test effect air move- 
ment with upward and downward action 
the cage. 

fan displacing 22,000 air per 


New Yugoslav Zine Smelter 


New zinc smelting plant has 
begun trial operation Sabac Serbia, 
according reports reaching Vienna. 
The mill has been designed exten- 
sion the facilities Cilli (Slovenia), 
which has annual capacity 30,000 
tons zinc concentrate. The new plant 
will initially operate annual rate 
6,000 tons electrolytic zinc, tons 
cadmium and 12,500 tons sulphuric 
acid, later expanded 20,000 tons 
zinc, tons cadmium and 40,000 
tons sulphuric acid. 


United Kingdom Seeks 
Canadian Uranium 


Atomic Energy Authority states 
that negotiating with Eldorado 
Mining and Refining Limited Canada 
for the delivery “substantial quan- 
tity uranium before March 31, 1962. 
will represent major contribution 
the supplies uranium required 
meet programs for which the Authority 
responsible.” 

The AEA added that the proposed ar- 
rangement was a continuation of the 
policy tripartite co-operation between 
the United States, the United Kingdom 
and Canada which had existed from the 
beginning the atomic energy program. 


Colombian Government 
Uranium Deal 


COLOMBIAN government studying 
contract for the exportation uranium 
ore with the company, Electric 
Mines Corp. now, according 
Colonel Mariano Ospina, Minister 
Fomento, uranium deposits have been 
discovered the Santander Department 
near California but there are other signs 
uranium deposits and through Instituto 
Colombiano Asuntos Nucleares the 
both from the air and land parties. 


Mining Calendar 


Rocky Mountain Mineral Law Founda- 
tion, second annual meeting. 
Colo., Aug. 2-4. 


International Geological Congress, 20th 
Session. Mexico, F., Sept. 


Rocky Mountain Minerals Conference, 
third annual session, AIME, Salt Lake 
City, Utah., Sept 26-28. 

German Society Metallurgy and Min- 
ing, general assembly. Klagenfurt, Aus- 
tria, Sept. 26-29. 


American Congress Surveying and 
and American Society 
Photogrammetry. Denver, Colo., Sept. 


American Mining Congress Mining Show, 
Shrine Exposition Los Angeles, 
Calif., Oct. 1-5. 

Fifth National Clay Conference, Uni- 
versity Urbana, Oct. 


44th National Safety Congress. Chicago, 
Oct 22-26. 


Society Exploration Geophysicists, 
26th annual meeting. New Orleans, La., 
Oct, 25-Nov. 


New Mexico Mining Assn. and Interna- 
tional Mining Assn. Carlsbad, 
1-3. 


Northeastern Branch conference, AIME. 
Hershey, Pa., Nov. 8-10. 


American Society for Metals, second 
world metallurgical conference. Cleve- 
land, Ohio, November. 

(News Continued 130) 
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Basic 


Hydraulic booms and remote-controlled drills for mounting 


New 514" heavy-duty rock drill self-propelled crawler, 
All-weather rotaries 600-foot and 900-foot capacities. drills and hydraulic 
‘| 


Cost-saving tools for the big push 


For open pit production and overburden removal, come Gardner- 
Denver for cost-cutting rock drilling equipment. Ask for 


GARDNER 
THE QUALITY LEADER COMPRESSORS, PUMPS, ROCK DRILLS AND AIR TOOLS 
FOR CONSTRUCTION, MINING, PETROLEUM AND GENERAL INDUSTRY 


Gordner-Denver Company, Quincy, Iilinois 
in Caneda: Gardner-Denver Company (Canada), Lid., 14 Curity Avenue, Toronte 16, Ontario 


Gardner-Denver distributor your area— 
see him for details 
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THE U.S. 


ALASKA 


new hard-rock mining venture under 
way near Fox the Alaska interior, and 
reports are that the gold-silver 
quartz ore bringing $340 ton. This 
the only major new mining operation 
get under way the interior far this 
season. total lode location certifi 
cates have been filed the area the 
ridge between Flume creek and Fox 
near the head Flume creek. First 
five claims were staked John 


130 


Miscovich, Oren Girdley and Maurice 
Smith; all the filings have been made 
veterans Alaska mining circles. 


Union Carbide Nuclear, having signed 
contract for the uranium property 
near Ketchikan some time are now 
endeavoring clear title the claims. 
successful, they plan drilling pro- 
gram there. The adjoins the origi- 
nal Ross-Adams discovery made early 


For ever yeors Manufacturers Spang Weldiess and 
Complete Line Cable System Drilling and Fishing 


1955 southern Prince Wales 


Island. 


Another major company has confirmed 
interest southeastern Alaska’s rich 
Klukwan iron ore deposits which have 
been described substantial. 


BLAST HOLE 


Drill More Holes Per Bit, 
Less Cost Per Hole 


SPANG CHURN DRILL BITS, famous 
for long life and economy the drill- 
ing blast holes for the 
minerals overburden, drill more- 
holes-per-bit less-cost-per-hole, because 
they are fully heat-treated from end 
and have the extra strength pin 
and blade sections stand under the 
toughest drilling conditions. They are 
made with semi-dressed ends for 
easier finish-dressing, High 

4340, and Spang 
Molloy Steel. 

Available also, added economy, 
are SPANG REPLACEMENT BLADE 
SECTIONS the same grades 
and uniform forge section, for welding 
pin and collar sections original 
bits when long service has worn the 
integral blade point where re- 
placement desirable. 

Anyway you look it, SPANG BITS 
are your buy for more holes less 
cost per hole. 


SPANG REAMER TYPE PILOT BITS 
FOR DRILLING LARGE DIAMETER HOLES 


Can supplied all sizes and any 
practical weight. 


For information SPANG BITS, and 
FREE CATALOG Complete Line 
SPANG Cable System Drilling aad 
Fishing Tools, consult your nearest 
Dealer, write direct to: 


BUTLER, PENNSYLVANIA 


Steel Corp. spokesman New York said 
the Columbia Iron and Steel Co., sub- 
sidiary Steel, has taken option 
the Klukwan deposits for investiga- 
tional purposes. 


Steel’s resumption mineral ex- 
ploration work the area Ketchikan 
was revealed with the filing four new 
limestone placer claims Wasleigh 
Island west Klawock. The four claims 
were filed Furman Burge Jr., 
Ann Arbor, Mich., who early this year 
transferred other claims Wasleigh 
Island Columbia Iron Mining Co. 
Utah, subsidiary Steel. Claims 
were filed with the 
office Ketchikan. 


survey explore the possibilities 
resource and economic appraisal 
aid the development northwestern 
North America was launched May 
the Arctic North America. 
Announcement was made Graham 
Rowley, chairman the Institute’s board 
governors. The survey, last about 
one year, will financed grant 
$25,000 from Resources for the Future, 


ARIZONA 


Western-Knapp Engineering Co., San 
Francisco, has been awarded contract 
construct the new smelter for the Ray 
Mines Division Kennecott Copper 
Corp. Hayden, Ariz., was announced 
Salt Lake City. 

While contract price was not an- 
nounced, Kennecott previously has stated 
planned $40-million investment 
Ray Division. The figure includes ex- 
pansion milling and mine facilities. 

The smelter will treat 25,000 tons 
copper concentrates monthly and will 
completed months. 

American Smelting Refining Co. 
currently smelts Ray Division concen- 
trates. Field work the new smelter 
days. 


ARKANSAS 


Duncan, Dieckman, Duncan Mining Co., 
St. Louis, Mo., has acquired six more 
manganese-bearing claims 
Mountain, near the mill site south 
Mena the the Ouachita Mountains. 
Total claims owned the firm are 
now 57. 

William Duncan, president, says the 
company will add leaching plant 
present facilities for production man- 
ganese sulphate and manganese oxide. 


CALIFORNIA 


Construction has begun for 
tungsten mill Indian Wells Valley, 
Inyo County. Indian Wells Valley Mill- 
ing Corp. will operate custom mill 
serving tungsten producers the Mojave 
desert and Sierra Nevada mountain re- 
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MINE POWER FEEDER CABLE 


TOP SPECIFICATION FOR MINE POWER 
DISTRIBUTION 


NON-METALLIC ARMORED ... 
Roebling high-voltage Mine Power Feeder Cable 
perfectly adapted for practically every sort 
power distribution requirement. You can suspend 
vertically shafts boreholes; run horizon- 
tally underground entries suspended from 
insulators. Since its outer sheath has high resistance 


you can safely bury direct shallow trenches. 

Roebling Mine Power Feeder Cable has every 
construction feature that assures maximum safety, 
dependability and service Classified semi- 
portable, exceptionally easy move and 
handle under all conditions. Get complete informa- 
tion Roebling Mine Power Feeder Cable from 


moisture, abrasion and other service hazards, your Roebling distributor writing us. 


Tinned copper shielding for 
extra ground 
wires, contact with shield- 
ing, assure low resistance 
drainage ground and act 
safety measure event 
machinery ground faults 
the equipment. 


Roeprene outside sheath has 
superlative resistance heat, 
mine water, ozone and abra- 


sion. 


Conductors are covered with 
strand shielding tape guard 
against internal corona cut- 
ting. 


Rubber fillers the interstices 
prevent wicking-in mois- 
struction that resists abuse 
and increases flame resistance. 


Subsidiary The Colorado Fuel and Corporation 


BOBTON, 11-16 BTILLING + 


WwW. ROOGEVELT #0 © CINCINNATI, 2940 GLENDALE- MILFORD RO., EVENDALE CLEVELAND, 192425 LAKEWOOD HEIGHTS Otnven, 400% 
JACKEON BT. OFTHO'T, 16 FigHeR BLOG MOUBTON, 6216 NAVIGATION BLYO. + LOB ANGELES, 56340 £. HARBOR BT YOR@n, OF. 
TEKAG, 1920 BT. + PHILADELPHIA, 220 Vir 40 BT. + PITTSBURGH, 1723 HENRY 

SEATTLE, STAVE. © TULBA, NM. CHEYENNE GT. © EXPORT GALES OFFICE, 19 RECTOR NEw 


GAM FRANGIBGG,1740 17TH BT, ~ 
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California (Continued) 


gion. Mill site the Donahue-Sturges 
ranch, four miles north 
well will drilled furnish water for 
use reduction ore. Mill will 
under Grant Crow, superintendent. Offi 
cials include Davy, McKenna 
and Autremont, who formerly oper- 
ated Kaweah River Tungsten Co., Por- 
terville, Tulare County. 


Uranium, Long Beach, has 
shipped 50-ton carload ore from 
lake bed deposits near Olancha, Inyo 
County, According Merritt, 


Interior shell 


Dryer showing lifting flights and 
“knock-out” 


chains. 


Coles Dryer drying bauxite. 


Ruggles- 


COMPANY, 


YORK, PENNSYLVANIA 
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Coso president, the shipment came from 
deposit which geologists estimate 
.20% ore. Test will run for 
amenability and grade the Salt Lake 
City plant Vitro Uranium Co. 

Coso plans ship second car from 
Discovery 12, deposit high grade 
granite with assays .21% 


Custom milling has started Apple 
Valley Mining Exploration 
mill Goler Heights, Kern County, 
according Italo mill super- 
intendent. Milling operations 
tiated with some tons ore from 
the Billie Burke mine Randsburg. 
Kathleen 


mine owned Mrs. 


concentrates 


the drying ores and 
concentrates. That the story 
Ruggles-Coles Dryers, 


Small large, each dryer 
designed for the specific re- 
quirements the user with 
the knowledge and experience 
gained from hundreds 


installations. 


Complete specifications upon re- 
quest. Ruggles-Coles Dryers are 
described Bulletin 


240 Arch 


Main Office and Works 


Jewell and operated the Ralston, 
Evans, Greene and Thorpe 


Central Eureka Corp. has purchased all 
the capital stock Flanders Mining 
Nevada corporation whose 
cipal uranium-producing holdings are 


the Gateway Mesa near Grand Junction, 
Colo. 


Uranium Division Great Lakes 
Chemical Co. Los Angeles reac- 
tivating its Kergon Mine the Kern 
River Canyon result court action 
early May giving the firm clear title 
the 200-acre property. Property con- 
sists uranium lode claims. 

Shipments ore the AEC, inter- 
rupted last January because the 
litigation, will resumed following re- 
negotiation Government contracts. 

Firm also announced construction has 
started major addition the firm’s 
bromine plant Filer City, Mich., 
cost around The new facilities 
are expected double plant output. Un- 
expected heavy production the com- 
pany’s brine well Filer City has 
allowed reduction earlier estimates 
supply the new facilities. result 
the added bromine production, the plant 
has begun manufacture Ethylene-di- 
bromide. 


COLORADO 


Magic Uranium Co., Salt Lake City, has 
sold its 290-tpd concentrator 
Colo., Machinery Center, Inc., 
Salt Lake City. 

The firm had purchased the concen- 
trator from American Zinc, Lead 
Smelting Co. had served past 
number smaller properties the 
Ouray district. 


Beaver Mesa Uranium Corp. now 
shipping approximately 3,000 tons ore 
monthly, president Alan Simpson 
Grand Junction reported letter 
stockholders May. About half that 
production from the Cherokee shaft, 
which producing ore averaging .30% 
uranium oxide and vanadium. 


Rehabilitation the Vindicator shaft, 
the northeastern edge the Cripple 
Creek District, will start once water 
the mine has receded because the 
drainage tunnel lateral now being driven, 
was announced Merrill Shoup, 
president United Gold Mines Co., 
owner the Vindicator mines and sev- 
eral the other large mines the 
district. 

Vindicator was shut down several years 
ago when excessive water made mining 
prohibitive spite the fact that there 
was rich ore the Ready Morey vein 
system the 2100-ft depth. Mr. Shoup 
said that check the water situation 
can made via the eld Roosevelt Drain- 
age Tunnel, which about 1,000 above 
the present Carlton drainage tunnel 
lateral. Then, said, crew from the 
Cresson mine would used the 
rehabilitation work the Vindicator. 
The water check will made once. 
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This one six CAT* with No, Serapers 
which handled one million tons clay and rock during 
Nevada winter. Working hours day, six days 
week, these machines stripped overburden copper 
pit near Kimberly. Each unit loaded bank yards 
one minute Caterpillar Tractor), 
made the half-mile round-trip haul, and then dumped 
seconds. These fast-working yellow rigs are 
owned Young Smith Construction Salt 


Lake City, Utah. 


Outstanding though this production record is, there 
now new Caterpillar DW21 (Series and No. 470 
with LOWBOWL design which will move even 
more material shorter time less cost per yard. Its 
new four-cycle diesel engine develops 300 
mum output) and has Turbocharger which packs 
air according load, not speed, for more working 


horsepower and greater performance. 


With LOWBOWL design, the 


capacity) No. 470 can handle bigger payloads 


© 


25-yard (heaped 


faster than ever before. The bowl shallower, wider 
and longer than old-fashioned for less resist- 
ance throughout the loading cycle. on-the-job tests, 
the Cat and No. 470 handled least 


20% more material than any other unit its 


Whether for coal metal mining, the application 
the and No. 470 the 
same. With ample power, large capacity, and wide- 
footprint tubeless tires for good flotation, this big 
yellow team can speed production and cut costs 
your operation. Your Caterpillar Dealer—who provides 
skilled service and parts you can trust—will gladly 
give you full details. Call him soon. 


Caterpillar Tractor Co., Peoria, U.S. 


CATERPILLAR’ 


terviller aod Gat are Ragintered Trademarks of | actor Co 
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Colorado (Continued) 


Shoup said that some good assays have 
been realized from work being done 
the Vindicator lateral, with grab samples 
running from $24.50 $52 ton 
gold. The Vindicator and the adjoining 
Golden Cycle mine produced over $50 
million gold down the Roosevelt 
drainage 


Antonides Mining Co. Glenwood 
Springs report that Union Carbide Nu- 
clear has commenced drilling 
portion the 130 claims that were 
optioned from them the Lay-Maybell 
area Moffat County, Colorado, An- 
tonides Bros. still hold claims adjoin 
ing those that were optioned and plan 
drilling program during the summer. 


half-million dollar expansion program 
planned for the Atomic Energy Com- 
mission concentrate sampling plant and 
the analytical laboratory Grand Junc 
tion, Both establishments are operated 
Lucius Pitkin, Inc. New York. 
The total expansion cost will amount 
Lab expansion will cost $362,- 
000 and bids will asked after the first 
the fiscal year, July the move 
approved the Senate. 


Announcement that DMEA has approved 
$16,000 contract for the Jimtown Min- 
ing has bolstered hopes the Boul- 
der County historical mining camp that 
uranium boom may the offing. 
The contract, which the 
share $12,000, will mean the Jimtown 


Mining Co. can start tunnel for deep 
exploration, according Clark Clark, 
engineering partner the firm 


United Mining Leasing Corp. operating 
its property Central City through the 
old Carroll shaft, according president 
Van McKay, has made discovery 
pitchblende ore the 320-ft level 
its mine which being operated 
producer. “The vein, where 
opened,” says president McKay, “carries 
high radioactive count through width 
ft, with streaks sooty pitchblende 
and uraninite ore, which varies width 


Park City Consolidated Mines Co. 
Utah with aid from Government 
outlining the extent the Union vein 
orebody Keystone, Colorado proper 
ties near Crested Butte. 


Dallas Uranium Corp. reports 
continuous shipments being made from 
its Jodie mine Mesa County. Officials 
say the property began shipping 
December 1954 and has been continually 
shipping since that time without shutting 
down. Ore being shipped the present 
time averaging more than $50 per ton. 
limited amount drilling was done 
last fall the Talahassee Creek area 
Fremont County, with inconclusive re- 
sults and more work 
spring the claims held Dallas 
that 


Treasure Mountain new Nevada 
mining group, has begun development 


BRUNNER LAY 


Coupling 


Brunner Lay carbide Rok-Bits® de- 
signed fit directly series extension 
drill rods. adapter needed! Rok-Bits’ 
design eliminates rifling, gives you ROUND 
hole load. Wider chip channels permit dis- 
charge more and larger chips. Order from 
your distributor—if cannot supply you, con- 
tact our nearest plant. Write for Bulletin! 
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3-in. Rok Bit 


Rok-Bit 


Brunner & Lay Rock Bit of Asheville, Inc. 
Sweeten Creek Rood, Asheville, N.C. 


Brunner & Lay of Portland, Inc. 


four properties the Eureka mining 
district, San Juan County. Included 
the new firm’s program is: 

Rehabilitation the mine and mill 
Lead Carbonate mine; uniting Gold 
King mine with Golden Monarch, Pride 
Bonita and Lead Carbonate for drift- 
ing the nearby Sunnyside Mine; de- 
velopment Monarch, Pride and King. 
Mill capacity planned for 
Offices the firm are Silverton. 


FLORIDA 


American Cyanamid Co. will build 
200,000 ton per year triple superphos- 
phate plant Brewster, existing 
Cyanamid site where phosphate rock 
mined. Construction, already 
scheduled for completion mid-1957. 
Design and construction the facility 
will Chemical Construction Co. 
collaboration with Dorr-Oliver. 


IDAHO 


University Idaho college mines has 
established permanent summer field 
camp for geology and mining students 
Custer County near Mackay and has 
enrolled about students for the first 
summer session, June July In- 
struction and training field techniques 
previously given through short field trips 
during the school year will now 


Brunner Lay 
Products 


2514 Cumberland 
Philadelphia 25, Pa. 


Brunner 
9300 King St. 
Franklin Park, 


2425 East 37th St. 
Los Angeles 58, Calif. 


Brunner 
150 St., Dallas, 
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Recover more 

these minerals with 
Armour amine reagents 
little 


per ton ore! 


Armour cationic flotation reagents 
produce the fastest attachments minerals 
float more concentrate 


less time, less cost! 


Increased recoveries minerals listed here—plus greater 
throughput—are economically achieved with Armour flotation 
reagents. That’s because the coating reaction between 
Armour flotation reagent and the specific mineral you want 
instantaneous! Armour-treated minerals then attach rising 
air bubbles quickly, firmly. 


You use less equipment too, because the sharp selectivity 
Armour cationic flotation reagents enable you recover 
minerals without using extra cleaner flotation step. You can 
float minerals from one ton ore for little 7¢! 


Armour—first develop the use cationic chemicals 
flotation—continues lead the way toward improved methods 
applying these chemicals. Results broad Armour research 
and experience are now available new 20-page booklet 
detailing the characteristics and advantages cationic chem- 
icals flotation. Send coupon for informative booklet today! 


ARMOUR CHEMICAL DIVISION 


Leading Flotation Chemicals 


Amblygonite 
Spodumene 
limenite 
Phosphate 
Barite 

Beryl 
Cement Rock 
Chromite 
Feldspar 
Fluorspar 
Hematite 
Kaolinite 
Manganese 
Mica 

Potash 

Salt 
Scheelite 
Silica 
Syenite 


Vermiculite 


NOW AVAILABLE FOR THE FIRST TIME! 


New Booklet, “Mineral Flotation with 


Armour Cationic Chemicals.” 

Address 
City 


— 
; 
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Send for new 

new screen ideas. Gives 


GRIZZLY ROD WITH SKID ROD 


576 Abingdon Street, Galesburg, Illinois 
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Idaho (Continued) 


through the new camp. Camp 
faculty this year consists Dotson, 
assistant professor mining engineering, 
and Grim, instructor geology. 


Directors Lucky Friday Silver-Lead 
Mines have authorized deepening 
the new three-compartment shaft the 
Lucky Friday Mine east Mullan 
additional 700 the 3,000 level. Cut- 
ting waste pockets for handling the 
shaft waste and preparation stoping 
areas which dispose the waste 
back-fill are now progress, and 
actual sinking operations are expected 
underway about mid-summer. 
Company also planning start wester- 
exploration this year into adjoining 
Gold Hunter property, held under lease 
from Day Mines Inc. 


New Rainbow Mining has opened 
small ore shoot about long, averag- 
ing 18.6 silver per ton, the new 
west drift the old Weber Mine the 
Lakeview District Bonner County. The 
new footwall heading now within 200 
its objective. 


Potash Company America will 
ahead with plans build either treble 
superphosphate plant elemental phos- 
phorous furnace near Paris, Idaho, 
whether phosphate lease raised 
Congress from 5,120 10,240 acres 

Such the view Davis, Carls- 
bad, M., executive vice president 
the Denver-backed concern. 

The firm now controls 1,100 acres 
phosphate land near Paris above Bear 
Lake which carrying out ex- 
perimental work determine cost 
open pit mining. 

Potash proposal, embodied 
bill before the Senate subcommittee 
mines and mining, opposed rep- 
resentatives San Francisco Chemical 
Co., dominant producer the tri-state 
area Utah, Wyoming and southern 

King, San Francisco president, 
recently testified that such type mining 
would lead waste. San Francisco 
view that open pit mining 
tract would lead “high- 
grading” ore. 

Davis contends talk waste 
foolish terms (1) 5.1-billion tons 
proved mimeable phosphate reserves 
with possible additional recoverable 
reserve 49-billion tons and, (2) fact 
that Government, does oil and 
gas and other mineral leases, may cancel 
operation there waste valuable 
resource public domain. 


Hecla Mining will start underground 
exploration this year the Princeton 
Mining Co. property the Hunter Min- 
ing District east Mullan. Plans call 
for crosscut tunnel explore beneath 
surface bull-dozer cuts with exposed 
good mineralization. 
The tunnel will gain about 125 
depth the big vein structure which 
traverses Princeton property throughout 
its two-mile east-west length. Hecla, 
association with the Bunker Hill Co., 


has entered into contract explore and 
develop the property for 60% interest 
therein. The Princeton claims adjoin 
the southeast the Silver Mountain Lead 
Mines property which Hecla and Bun 
ker Hill are eurrently opening depth 
2,000 under 75-25 profit deal. 


Metropolitan Mines Corp. has made 
arrangements have 1,000-ton stock- 
pile and ore 
processed the nearby Hull Lease mill 
Canyon Creek northeast Wallace. 
Ore was extracted from the old Black 
Bear Mine, largely from development 
work designed open some new stoping 
areas the former producing property. 
The old mine adjacent American 
Smelting and Refining Frisco prop- 
erty and Metropolitan operates under 
agreement with Black Bear Silver- 
Lead Mines Co. 


Polaris Mining Co. making prepara- 
tions for deeper exploration the Good 
Hope area the Chester vein Silver 
Dollar Mining Co.’s silver belt claims 
the Coeur d’Alene District. Stations 
for down-hole diamond drilling will 
cut the 3,000-ft level and drill holes 
will projected downward through the 
vein structure, particularly the area 
beneath the short ore zone which has 
been exposed the 3,000 and upper 
levels. Polaris operates the area for Sil- 
ver Dollar under profit-sharing agree- 
ment. 


KENTUCKY 


William Drake, president the Penn- 
sylvania Salt Manufacturing Co. an- 
nounced completion the Hill 
fluorspar mine Crittenden County. The 
development the mine and the ex- 
pansion milling facilities the same 
area began early 1954, Both units 
were designed the company’s Central 
Engineering staff. 


MICHIGAN 


Tracy mine Negaunee, Jones Laugh- 
lin Steel Corp., new operation which 
now well developed, won the corpora- 
mine and quarry safety award for 
1955. The presentation was made the 
mine May with several Jones Laugh- 
Robert Braund, Negaunee, manager 
the Michigan Ore Division. 


Peter Kiewit Son have resumed mining 
ore the Fortune Lake open pit mine 
Pickands, Mather Co. near 
River the Menominee Range. They 
began stripping the Fortune Lake prop- 
erty—an old underground operation— 
July 1952. Their stripping contract, 
which was for five years, expected 
completed December this year. 
rhe pit area extends over two forties and 
present operations include area 
mile long 400 wide. Stripping 
from depth. First ore was 
shipped August 1953, and—up this 
total 828,224 tons have left 
the mine. 
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FOR LOW COST HANDLING HEAVY MATERIALS 
QUANTITY WITH 


magnet hook bucket 


will pay you operate 
INDUSTRIAL BROWNHOIST 
DIESEL ELECTRIC CRANE 


For the handling heavy materials, 
Brownhoist Diesel Electric Locomotive Crane 
time-saving, money-saving investment. Brownhoist 
Cranes are today operation hundreds largest plants, doing 

their work with minimum maintenance. Brownhoist cranes can save money 

doubling switch engines. They haul loaded cars straight and level track. All 
Brownhoist machines possess the famous Straight Line Power Train, which means you get the 
smoothest and most efficient crane operation. Brownhoist cranes give your operator greater visibil- 
ity through the patented Monitor Type Cab and Clear Vision Boom, allowing him work faster and 
with more safety. Electric swing available extra cost models. Industrial Brownhoist Diesel 
Electric Locomotive Cranes are available capacities from 100 tons. Write for Catalog No. 548. 


192 
BROWNHOIST MATERIALS INDUSTRIAL CORPORATION 
EQUIPMENT BAY CITY, DISTRICT OFFICES: New York, 
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cut drift support costs one-third 


Climax Molybdenum Company using 
Rock Bolts and Realock® Chain-Link Fabric 
save 30-35% temporary slusher drift support. 
Developed the Climax Planning and Mining 
Departments, the new method: 


Enables miners driving drifts their 
own rock bolting with the same machines 
used drive heading. 


much faster and more versatile than 
older methods. 


Has been fully tested for safety. 


Affords proved savings over old methods 
(35% less than square sets; 30% less 
than wedge-type bolts and landing mats). 


The Rock Bolts used Climax are ft. 
long inch diameter bolts with Pattin Expan- 
sion Shells. They have left-hand threads 
allow tightening the left-hand rotation 
the drilling machines. special adapter con- 
sisting machine chuck and square socket 
welded together the only special accessory 
needed for this operation. 


This just one the many jobs being per- 
formed Rock Bolts—known through- 
out the mining industry for their dependable 
Why not get the full details 
you can use Rock Bolts advantage 
your own mining operations? Just write the 
nearest sales office listed below. 


Here CF&I Rock Bolts and Realoc 
Chain-Link Fabric are being in- 
stalled for temporary drift support. 


Other Products for the Mining Industry 


Cal-Wic Industrial Screens Wickwire Rope Grinding Rods Grinding Balls 
Light Rails and Accessories Realock Chain-Link Fabric 


THE COLORADO FUEL AND IRON CORPORATION 
DENVER OAKLAND 
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Michigan (Continued) 


Michigan Institute Geology met 
Houghton May with 174 men attend- 
ing. Dr. Snelgrove, Michigan Col- 
lege Mining Technology Hough- 
ton, was general chairman. Dr. 
Dutton, Geological Survey, acted 
chairman the meetings. Among the 
several papers given were: “Copper 
Mineralization the White Pine Copper 
Mine,” John Rand, consulting 
geologist, Yarmouth, Maine; “Geological 
Factors Affecting Beneficiation Lake 
Superior Iron Ores,” Volin, Bureau 
Mineral Research Michigan 
“Trends Geochemical Exploration,” 
Institute Technology; and “Magnetic 
Prospecting for Iron Ores,” George 
Wahl, consulting geologist, Willowdale, 
Ont. 


MINNESOTA 


Hanna has announced that 
the name its Parcel mine has been 
changed the Hunner mine honor 
Earl Hunner, former general man- 
ager who retired August From 
1912 1917 Mr. Hunner was with the 
Great Northern Iron Ore Properties 
chief engineer and, 1913, general supt. 
went the Hanna Co. 1917 
assistant general manager under James 
Ireland and, soon after, became gen- 
eral manager. held that position until 
1946 when was made executive con- 
sultant for the Lake Superior district. 
Mr. Hunner now lives Duluth. 


Pickands, Mather Co. 
ore from all six Minnesota and Michigan 
ranges: one the Vermilion range, the 
Zenith underground mine, which was 
begun 1892; ten the Mesabi range, 
one which—the Albany—is under- 
ground operation; three the Cuyuna, 
including the Rabbit Lake mine which 
made its first shipment 1952; six 
the Gogebic range, all underground mines 
and all Michigan except the Cary 
which Wisconsin near the west end 
the Gogebic; one, the Volunteer, 
the Marquette range and two the 
Menominee range: the Buck group near 
Iron River, underground, and the For- 
tune Lake, open pit, also near Iron 
River, total operating properties. 


Minnesota Mining Division 
Jones Laughlin Steel Corp. will con- 
struct plant the Hill-Annex mine, 
Calumet, for treating the tailings which 
have accumulated the original tailings 
basin during the years more that 
the basin served the old concentration 
plant. There are millions tons fine 
tailings running all the way from near- 
shipping quality negligibly low iron 
content the dam end the large 
basin. The tailings are owned the 
Great Northern Iron 
The plant will designed and con- 
structed American Steel Dredge Co., 
Inc., with Western-Knapp 
Co. Hibbing doing the actual engin- 
eering and construction work. ex- 


pected that the plant will ready for 
operation the spring 1957. 


Directors the Great Northern 
have approved plan which the road 
will cooperate with the University 
Minnesota and the University North 
Dakota research work designed dis- 
cover economical method concen- 
trating non-magnetic taconite 
Mesabi range. President John Budd 
says that Great interest will 
confined research and that the road 
would not participate any pilot plant 
development. 


May the state executive council 
approved application the Western 
Mining Co, (Pickands, Mather Co.) 
for extension its lease the Tioga 
No. mine near Grand Rapids Dec. 
31, The agreement permits the 
company ship the fine and coarse con- 
centrates separately—a practice which 
being quite generally adopted. Ray 
Nolan, director Minnesota State Lands 
Minerals Division, reported that the 
property contains estimated 1,037,600 
tons wash ore concentrates and 
3,305,800 tons heavy-media concen- 
trates. First ore was shipped from the 
property June 7th, 1955, with 405,759 
tons produced that year. 


Seven mining operations Oliver 
Mining Division have received Joseph 
Holmes certificates honor. They are 
the Pilotac open pit Mountain 
crushing plant; Monroe No. open 
pit; Godfrey underground mine (not 
operating present); the Hibbing-Chis 
holm district; the Canisteo district and 
the Arcturus concentrating plant 
Marble. The awards were presented 
John Johnson, Washington, C., 
chief the Bureau Mines Safety 
Division. 


MONTANA 


Lisbon Uranium Corp., Salt Lake City 
which Atlas Corp. has minority control, 
announced signature lease and pros- 
pect agreement with Bice Mining Co., 
Lovell, covering exploration 100 
uranium claims the Pryor Mountain 
area Wyoming-Montana line. 


Umont Mining Co. has taken lease and 
option manganese-silver property 
the Independence area the western 
part the Butte mining district. 

Dooley Wheeler general man- 
ager, said option was obtained from 
Nelson and Irving, Butte mining partner- 
ship. The properties are being rehabili 
tated connection with further exami- 
nation. 

Umont (Utah and Vermont) has its 
corporate headquarters Burlington, Vt. 


NEVADA 


Second offering $2,000 scholarship 
graduate White Pine High School 
has been made Consolidated Copper- 
mines Corp., Kimberly. Two winners 
the 1955 offering are now enjoying its 


896. bat 


Wedge Wire Preparation Screens 


WEDGE WIRE ALUMINUM SCREENS: They 
have all the attractive and sturdy features 
many other metals besides aluminum and offer 
flexing action that adds capacity and de- 
watering abilities which are almost unbelievable. 
gives distinct advantage where vibration 
prevalent, 


| 
| 

MARCEL TYPE SCREEN! This screen, os all 
WEDGE WIRE products, gives long life and non- 
blinding operation. Maximum dewatering effi- 
combined with wavy type screen 
prevonting objectionable slivers passing through. 
This keeps the end product 
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Separan 2610 
SETTING ECONOMY RECORDS 


Amazing speed establishes Dow flocculant 


new tool for the mining industry 


PROCESS AFTER PROCESS—Separan saving time 
and money settling and filtration operations throughout 
the mining industry, many cases, the speed Separan 
2610 has doubled, even tripled, production rates! 


ECONOMICAL AND EASY little Separan 2610 goes 
long way. Normally, few hundredths pound per 
ton solids yields optimum And it’s easy 
prepare and apply economical! Stock solutions re- 
quire heat preservatives. new disperser enables 
you prepare large amounts stock solution with 
minimum labor—a mechanical mixer not required. 


addition, this synthetic, organic polymer effective both 
acid and alkaline circuits; presents hazard normal 
use; and adds excess bulk. 


AVAILABLE WHERE NEEDED—Separan 2610 available 
convenient 50-lb, bags from supply points Midland, 
Michigan; Pittsburg, California; and Newark, New Jersey. 


Mail the coupon, today, for details that relate Separan 
2610 more closely your would 
pleased send sample and provide technical assistance 
whenever settling filtration problem confronts you. 


Visit Dow Booth #339 the American Mining Congress, Oct. 1-4, 1956. 
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Improving operations for wide variety materials 


Copper, gypsum, uranium, lead, coal, pyrite, alum, cement, foundry sand, iron ore, rare earths, barium, magnesia, clay, 
borax, potash, soda ash, nickel, gold, lithium, manganese, petroleum wastes, pulp and paper, industrial wastes and mill 
these are some the applications for Separan 2610, and the list ever increasing! 


; 


4 


COAL WASHING OPERATIONS, worth 

per ton slimes permits closer control 
solids, helps minimize ash content and pre- 
vent plugged lines, stream large 
copper processor reports clearer overheads, 
improved filtration adding 0.01 0.04 
lb. Separan 2610 per ton solids, 


One 


eliminated 
$3000 day. 
Another obtained five-fold improvement 
filtration rate with proper addition 
0.12 Separan 2610 per ton 
iron-ore processor uses 0.008 per ton 
recover water from mill tails. 


processor 


DOW XANTHATES AND 250 
are other important members the Dow 
family 
chemicals. floating sulfides, Dow Xan- 
thates are first choice for their wide range 
selectivity and Dowfroth 250 for its 
livelier froth and low consumption 


THE DOW CHEMICAL COMPANY, Technical Service & Development, 


Midiand, Michigan, Dept. SC 9278. 


Please send sample and data on Seporan 2610, 


I need a flocculating agent for 

Nome 
Title 
Company 
Street 


State 


City 


you 
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GREENSBURG 
EIGHT 


fop performance 
“Double Equalizers” 
make the difference 


The Greensburg ton Monitor equipped with two glass insulated motors, 
contactor type controller and double equalizers. These double equalizers make the 
performance more tractive effort, better brakes, better riding 
qualities and longer battery life than any other storage battery locomotive equal 
weight and battery capacity! 


All Greensburg locomotives are meet your requirements both 
single and double motor drive with cam contactor type controllers. 


more earning power per invested Greensburg Storage Battery 
Locomotives. 


GREENSBURG MACHINE CO. 


102 Stanton St. 
Greensburg, Pa. 


For effective flotation 


recognized the standard frothing oil. 


addition, produce complete line naval stores 
including special resinates and tall oil 


Nevada (Continued) 


benefits, which consist $500 per year 
for four years college. 

vice president and 
general manager, notes that the student 
chosen panel three; one mem- 
ber the school faculty, one member 
representing the county large and one 
member the corporation. 


Getchell Mine Inc., which operates the 
Getchell mine and mill Humboldt 
County, reported during May that its 
net income during 1955 before provision 
for taxes was $1,153,327.28. The firm 
ended the year with current assets 
$2,378,177.80, compared with $1,487,- 
885.23 1954. his report stock- 
holders, George Wingfield, president 
the company, said that during the year 
the Granite Creek mine produced tung- 
sten ore steadily from its 200, 300 and 
500-ft levels, and underground develop- 
ment the Moly Hill mine met with 
encouraging results. 

total 186,736 tons tungsten 
ore the company from its 
own properties, and 23,818 tons were 
purchased from outside producers 
custom ore basis. total 141,814 
tons ore were treated fee basis 
Union Carbide Nuclear Co., formerly 
Vanadium, 


Apex Uranium Co. shipped second 
car load ore from its property near 
Austin early May and assays Black 
Deason, Salt Lake City showed 
.202 content. The ore was taken from 
the outcropping the Diamond Claim 
which about 1500 east and 400 
higher from the Rundberg stope, and re- 
turns from the shipment were close 
$5,000, according Hugh Cameron, 
superintendent operations. Apex com- 
pany currently running four develop- 
ment headings, and expects make ore 
shipments increasing rate the 
summer 


Sam Arentz, mining engineer long 
connected with Combined Metals Reduc- 
tion Co. Lincoln County, has joined 
forces with the Shawano Corp. the 
development property and erection 
mill the Bretz mercury mine near 
McDermitt near the northern Nevada 
line. After conferences with Hart 
and Jay Carpenter, principal owners 
the property, was decided erect 
70-ton mill. Arentz will mill manager, 
Carpenter will consulting engineer, 
and Hart will continue represent the 
Shawano interests. 


Bristol Silver mine Lincoln County 
has discovered rich orebody the 
level which described one 
the most significant finds recent years. 
Don Werner, leaser the property, says 
two raises, approximately apart, 


exposed ore upward for more than 


150 ft, which appears all the way 
the surface. Engineers have estimated 
the orebody from 15,000 40,000 
tons. The find newly developed 
section the mine. 


White Caps Mining Co. made its first 
shipment mercury ore from its prop- 
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NEWPORT INDUSTRIES, INC. 


MAIN AIR SUPPLY Low operating speed, wide 
operating range, simultaneous and easy blade 

adjustment, and ready bearing accessibility assure 

efficient, dependable ventilation for your mine. 
The big Joy Axivane Fan illustrated top right 
operation Climax Molybdenum Company’s mine 
Climax, This V-belt driven fan produces 
air volumes from 81,000 CFM 770,000 CFM, and 
above, with pressures 15” w.g. teams with 
Joy Fan furnish the main air supply for the Climax 


AUXILIARY AIR SUPPLY The H.P. V-belt 
drive Joy Axivane Fan, illustrated top left, moves 
50,000 air each minute with total pressure 
-75 inches. Fitted with reversible motor, this efficient 
air-moving machine ready exhaust stale air 
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Write for FREE 56-4 


PT. 


Joy Axivane Mine Fan teams with Joy 
Fan provide main ventilation system for Climax 
Motybdenum Company mine. 


Left: V-belt drive Joy Axivane Fan moves 
50,000 feet air each for auxiliary 
small-mine ventilating duty. Photograph 
courtesy U.S. Bureau 


draw fresh air for the working crews. Remote- 
controlled adjustable blades allow you precise control 
air volume and pressure. designed for auxiliary 
ventilation service large mine for primary 
ventilation small mine. 


The vaneaxial design Joy Mine Fans conforms 
increased efficiency and greater power savings. Joy 
Axivane Mine Fans are available sizes 
diameter, with air volumes 1,120,000 CFM. For 
full details write Joy Manufacturing Company, Oliver 
Building, Pittsburgh 22, Pa. Canada: Joy Manufac- 
turing Company (Canada) Limited, Galt, Ontario. 


LARGEST MANUFACTURER 
VANEAXIAL-TYPE FANS 
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WITHOUT 
STOPPING 


Yes, weigh 
and record 
with the 

—MERRICK 


WEIGHTOMETER 


The Merrick Weightometer provides 
continuous, automatic, accurate 
weight record any designated 
point the mill, while material 
motion conveyor, weighs with- 
out interrupting conveyor service. 
Applicable any size belt con- 
veyor, horizontal inclined. 
accurate and dependable means 
keeping constant check produc- 


SOLD 
CANADA 
MINE EQUIPMENT 
KIRKLAND LAKE, ONT. 


INTERNATIONAL 
MACHINERY LTD. 
VANCOUVER, 


THE ATLAS CAR MANUFACTURING CO. 


1140 IVANHOE ROAD CLEVELAND 10, OHIO, 


Nevada (Continued) 


erty near Manhattan Nye County 
during May, and got assay 
per ton, which brought ton price 
about $175. The ore was taken from 
inclined shaft about 400 from the 
White Caps shaft, old producer 
many years standing. Work being 
pushed the White Caps mine get 
back into production after long period 
ident the company operating the 
property. 


Homestake Mining Co. has signed 
option with Paul Montgomery, Wells, 
covering development several scheelite 
claims south Wells. 

The claims were located July 16, 1955 
while Montgomery was pursuing his 
hobby—prospecting the hills. 


The six month’s option signed 
Donald McLaughlin, Homestake presi- 
dent, was taken following inspection 
the properties Paul Henshaw, assistant 
president Homestake, and Richard 
Stoehr, engineer Reno. 


NEW MEXICO 


Shattuck Denn Mining Co. has decided 
sell its acid grade fluorspar mill 
Las Lunas, because inability com- 


FOR 


Camtactor 

performance ond 


mointenance cost cause these loco- 
motives to be preferred the world 
over. If you want to reduce your 
Tramming cost, buy on Atlas. 


pete with foreign-produced material, 

The 400-tpd plant was operated 
affiliate, Zuni Milling Co. 

Machinery Center, Salt Lake City, will 
buy the mill for resale. 

Shattuck Denn said company annual 
report: “The market for the prod- 
uct, acid grade fluorspar, has not im- 
proved and continues dominated 
imports from abroad. Efforts do- 
mestic fluorspar producers obtain relief 


from such imports have far been un- 
successful.” 


NORTH CAROLINA 


Mica producers the Spruce Pine area 
are going ahead with plans for extension 
their production the light 
new rulings mica purchases. The new 
order, which calls for extension June 
30, 1962, revived local operators’ en- 
thusiasm and encouraged new study 
mines which had formerly been permitted 
close. 

Local spokesmen said the 
chases would mean additional 
000 per year for sheet producers and 
$50,000 for the operating contractor 
the Spruce Pine purchasing depot. 


OREGON 


Comstock Uranium-Tungsten Co., Inc., 
working the Haggard and New chromite 
mine Grant County, made the first ore 
shipment from central Oregon mid- 
April start the chrome mining activity 
Oregon. Full scale operations are 
slated get under way mid-May when 
weather permits ready access the mine 
property. The shipment was truck 
from the mine and mill supervised 
Kearly. 


Construction concentrating mill for 
treatment chromite began Canyon 
City for ore from the William Gardner 
ranch mile northwest the Haggard 
and New property. Dunn, who has the 
prospect under lease, began development 
last season. shipped tons con- 
centrate from test mill-run conducted 
late last year. 


Riddle continuing underground 
exploration work the Jordan brothers 
cinnabar claims Bully Creek, Malheur 
charge. Riddle from Vale. 


The cinnabar prospect Vale Butte, 
Malheur County, being drilled 
Uranic and Strategic Minerals Co., Inc., 
manager the operation. 


UTAH 


Lookout Mountain Mining Milling Co. 
and United Mines Inc. Kellogg, Idaho, 
have had exploratory drilling program 
under way since early May their ex- 
tensive property holdings the Elk Ridge 
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SERVICE and ECONOMY 


Double suspension... 
half the time! 


Feeder-trolley goes faster with this O-B combination clamp! 
Separate clamping pieces hold feeder cable and trolley wire. Feeder 
clamping piece opens into sling hold cable during tensioning. 
String trolley wire first, follow with feeder cable it’s 
using just one fitting, just one tool hex wrench) for both 
Three sizes accommodate 4/0 1,600,000 feeder cable, all three 
hold any size trolley wire. 


For 4/0 500,000 feeder Catalog 22465 
For 750,000 1,000,000 feeder Catalog 22466 
For 1,200,000 1,600,000 feeder Catalog 22467 


MANSFIELD OHIO, U.S.A. 


Hollow Screw Clamp 
Catalog 16227 


CANADA: CANADIAN OHIO BRASS NIAGARA FALLS, 


Feeder und Trolley Materials Control Moterials Trolley Shoes 
Root Bolt Shells and Pivgs Rall Bends Awtematic Couplers 


Hollow Screw Splicer 
Catalog 22270 


SAFETY 


Right here, between tread and Super Royalon 
body, are thousands cords flexible 
steel. They form Safety Shield invulnerable 
ruptures and cuts the vital tread area— 
not only for original tread life but for extra 
recap life well! 


Additional Engineering Advances that save you money 
the new Super Fleetmaster 


New Cross-Braced Grooves— New, Deeper Shoulder Vents— 
arrest cut growth dispel heat for cooler running 


stability, easier handling pound—resists cutting, chipping 


New Multi-Edged Design—gives New Wide-Angle 
greater highway skid control ally roll away from stones 
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TIRE 


Inerable 


cuts and ruptures the vital tread area! 


You are looking the new Super Fleetmaster 
new kind truck tire—the any wheel and watch outperform! 
Royal Super Fleetmaster. Its front wheels, gives greater 
exclusive Safety Steel Shield makes wheels, 
immune road hazards that traction. trailing wheels, 
runs over spikes and razor-sharp lasts for recap after recap. Stand- 
axblades without losing this great new tire—and 
air! reduce inventory expense! 


SAFETY 


Mount this great new tire now, your Royal Dealer 
trucks, transit mixers, log haulers...on has the new Super Fleetmaster with 
any wheel exposed heavy impacts, Safety Steel Shield sizes 
sharp objects, murderous through 11.00. See him—as soon 
enjoy fewer tire failures, less you can. And remember, you can 
downtime expense and greater your 
dependability. new equipment! Apptied For 
For Further Information Write, 
Truck Tire Department 


United States Rubber 


ROCKEFELLER CENTER, NEW YORK 20, N.Y. CANA DOMIN 
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Headed 
with Expansion Shel 


Promo 


Your mine becomes safer place which 
work, with severe roof falls unlikely, 
when you adopt roof-bolting, using Beth- 
lehem’s square-head roof bolt. This 
method roof support anchors over- 
lying rock, keeping firmly place. 
Roof-bolting, installed quickly and 
moderate cost, has other advantages, 
too. Ventilation improved, due the 
absence old-fashioned, bulky supports. 
There’s less need for storage space, both 
above and below ground. And production 
increased, because there’s more clear 
space which operate mechanized 
equipment. 


Made Three Types 

The Bethlehem square-head roof bolt 
made three types: (1) diam car- 
bon steel, with minimum breaking load 


BETHLEHEM STEEL COMPANY, BETHLEHEM, 
On the Pacific Coast Bethlehem products are sold by Bethlehem Pacific Coast Steel Corporation 
Export Distributor: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


ine Safety 


20,000 (2) diam high-strength, 
with minimum breaking load 20,000 
and (3) diam high-strength, with 
minimum breaking load 40,000 

All three types are used conjunction 
with leaf-type malleable-iron shell, which 
expands when tightened, locking the as- 
sembly the hole. square roof-plate pro- 
vides added support. hardened washer, 
furnished with the assembly, reduces 
friction between the bolt head and the 
roof-plate. 

The best way get started roof- 
bolting program talk things over 
with Bethlehem representative. He’ll 
pleased call your convenience. Just 
get touch with our nearest sales office. 


Slotted Roof Bolts 


addition the headed 
bolt, Bethlehem makes 1-in. 
diam slotted roof bolt, for use 
where maximum strength 
desired. The bolt also suit- 
able for pillar bolting. 
furnished with 6-in. forged 
slot, and comes with steel 
wedge which spreads the 
slotted portion when the bolt 
driven. Bolt has truncated- 
cone point prevent thread 
damage. normally fur- 
nished with American Stand- 
ard regular square nut. 
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Utah (Continued) 


area San Juan County. The tests are 
being carried average depth 
about 350 ft, under the direction 
Ranney, geologist and Eugene Iverson, 
mining engineer. Joint holdings the 
two firms the area include some 3400 
acres “checkerboarded” over area 
embracing about 10,000 acres. 


Western Silver-Lead Corp., Square Deal 
Mining Milling Co., and Uranium 
Mines, Inc., all Wallace, Idaho, have 
started seven-hole exploratory drilling 
program their jointly-owned Phoenix 
property the Big Indian District 
San Juan County. All the holes are being 
drilled along the southern boundary 
the property, less than 1,000 from 
commercial ore disclosure Homestake 
Mining Alice claims. Western Silver 
and Square Deal each have 25% in- 
terest the venture, while Uranium 
Mines holds the remaining 50%. 


Lisbon Uranium Co., Salt Lake City, 
completing negotiations with bidders for 
sinking 600-ft, two compartment 
shaft serving its Ike and Nixon claims 
Big Indian District, San Juan County. 

Kibbe, president, said the shaft 
would exploit orebody, 
average grade ore which “above 
1%” 

The production project will named 
the “Ike” shaft and sinking will super- 
vised generally Splendor 
Mining Co. 

Lisbon 70% controlled financier 
Floyd Atlas Corp. 

second 600-ft shaft, which may have 
three compartments, will commenced 
later this year mile north the Ike 
shaft location, Kibbe added. This project 
will serve the Judy Lee-Columbia ore- 
bodies. 


Norman Rogers Co., Helena, 
Mont., plans start shipment within 
days siliceous copper ores from 
open pit development the Newhouse 
area the district, Beaver 
County. 

Rogers, firm proprietor, says the ship- 
ments ore better will made 
Garfield smelter American Smelting 
Refining Co., near Salt Lake City. 

cubic shovel now complet- 
ing removal overburden. 


Production 500 tons average grade 
uranium ore projected within days 
the Cord mine, Big Indian District, 
San Juan County, Cord Enter- 
prises, Inc. 

George Teal, general manager, said 
Boyles Brothers Drilling Co., Salt Lake 
mine contractors, had completed shaft 
and station cutting May. 

Teal confirmed that the property, 
which says has 500,000 tons re- 
serves, has been much sought after 
those milling business. Latest approach, 
said, was Texas Co. negotia- 
tions with that firm are current, added. 
Others who have expressed interest 
the mine include Homestake Mining Co., 
Atlas Vitro Corporation 
America, American Smelting Refining 
Co., Anaconda Co. 


Eliminate Tramp Damage 


Here’s the way Dings Self-Cleaning Suspended Magnets save money 
for you 


They protect costly machinery against tramp iron damage 
pulling iron out the deepest burdens high-speed belts, where 
other types magnets are ineffective. 

required for cleaning danger accumulated iron dropping 
the belt power fails. There dribble, carry-over, 
interference with conveyor 

models extract iron parallel burden travel and 


the same speed. Rail sections other long pieces are removed 
before the trailing edge can rip the belt. 

less current, weigh less proportion strength, take little room, 
are ruggedly built for heavy-duty service. 

Their high efficiency and superior design often makes possible 
for smaller unit better iron removal than 
larger, more expensive magnet different type! 


DINGS MAGNETIC SEPARATOR 


West Electric Avenue 46, Wisconsin 


DINGS MAGNETIC SEPARATOR CO. 
4716 W. Electric Ave., Milwaukee 46, Wis. 


Send full information covering: 


Magnets Wet Drum Separators 

Pulleys Metal Detectors 

NAME 
Send the for 
magnetic separation needs. 

AM-256Y5 
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Potash Recovery at Carlsbad 
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How 
Saverman Scraper 
Storage 
Reduces Costs 


200,000 tons triple superphosphate are produced each year this new 
building 35,000 ton capacity. The material then stockpiled and re- 


Remote 


how Sauerman Machine cuts costs: 


One operator, located safe station overseeing the entire area, can 
recover practically 100% all stockpiled 


All highly machined parts, hoists and motors can located outside the 
building and protected from corrosion and dust. 


When parts are replaced—sheaves, clutch brake linings—the machine 
restored practically new condition, even though may twenty 
more years old, 


Only the seraper and cables contact the material. The seraper 
machine can designed the top non-caving 
material, This allows the break down any high faces that may 
standing. 


Sauerman Storage Machines are built for hourly capacities from 
600 yds. partial list producers and manufacturers using some type 
Sauerman equipment includes: 


Consumer Cooperative Assn. 
Crawford Chemical Co. 
Davison Chemical Co. 

Division of W. R. Grace & Co. 
Duval Sulphur & Potash Co. 
F. Royster Guano Co. 


International Minerals & Chemical Corp. 
Lion Oil Co. 

Potash Company of America 

Tennessee Farmers Cooperative 
Virginia-Carolina Chemical Corp. 
Southern Agricultural Fertilizer Co. 


For ways reduce your material handling costs, write experienced 
engineers, Request Catalog Storage Scraper, plus field report 227, and 
other reports the handling your material Sauerman Machines. 


626 28th AVE. BELLWOOD, ILL. 


Crescent Scrapers * Slackline and Tauvtiine Cablewoays * DOvurolite Blocks 


Utah (Continued) 


Archibald, president North Range 
Mining Co., confirms his Upper Michigan 
iron ore concern has made agreements 
which could lead option the old 
Newhouse copper mine 
District, Beaver County. 

The examination 
with Norman Rogers Mining Co., Helena, 
Mont., calls for rehabilitation long 
tunnel the properties. Ore grade when 
mining was suspended the was 
above copper. 

Mr. Archibald said that option were 
taken and exercised, mining would con- 


United Park City Mines Co. has estab- 
lished presence mineralization the 
important Wasatch limes its Park City 
properties, Droubay, general man- 
ager, told recent annual stockholders’ 
meeting. 

The limes are between 800 and 900 
below level the Ontario Drain Tunnel 
and are the big hope the future for 
mining the district depth. 

Important, too, was establishment 
the geological section. 

One core taken showed ore. But the 
firm regards this only “mineralization” 
encouragement. 

The ventures into the Wasatch limes 
but one number exploration 
programs listed previous quarterly re- 
port the company. All directors were 
reelected. Resignation director Paul 
Hunt, Salt Lake City, who land 
and lease assignment north Idaho 
district for Anaconda Co., was accepted. 


Federal Uranium shipped 2,680 tons 
uranium ore during April, 
Nebeker Jr., president, reports Salt 
Lake City. 

Shipments not include ore from 
subsidiary Rado Rock Resources Inc., 
for whom Hecla Mining Co. mining 
Randon properties Big Indian District. 

More than 4,000 tons ore were shipped 
April from these properties, Mr. 
Nebeker said. 


WASHINGTON 


Newmont Mining Co. was the sole 
bidder key 120 acres Spokane 
Indian Reservation land adjoining the 
Midnite Mine. The bid was $317,000 
Boyd Unit No. Sources close New- 
subsidiary, Dawn Mining Co., 
which operates Midnite Mine, said the 
bid virtually assures construction 
proposed uranium processing mill near 
Spokane. 

The 120 acres were considered im- 
portant continued operation the 
Midnite Mine. Two diamond drill holes 
put down the AEC 1955 indicated 
the property contains continuation 
the Midnite orebody. 

Three other tracts were open for bid- 
ding. Newmont bid $17,500 for Boyd 
Unit No. 120 acres, and Sig- 
man, Yakima grocery chain owner, bid 
$750. 

Newmont was the only bidder for 
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HOW G-E SYNCHRONOUS MOTORS 
REDUCE MAINTENANCE COSTS 


insulating bath helps fight moisture 


Moisture has the unhappy habit working its 
way through motor coil insulation and reducing 
its capacity withstand voltage stress. 
guard against exasperating production-line shut- 
downs, General Electric seals coils with coat- 
ing high-grade insulating resins. This seal 
applied conveyor belt dip and bake system. 


works like this. After the main body in- 
sulation applied the form tapes and films 
non-hygroscopic materials, each set coils 
placed conveyor and dipped bath 
special, synthetic insulating materials. This way 
the coating uniformly applied. Then the con- 
veyor carries the coils into huge oven and cures 
them for specific length time. The cycle 


repeated until the proper seal built up. Each 
step automatically and precisely controlled 
length dipping and baking time and temper- 
ature. 

This means the coils your G-E synchro- 
nous motor are protected hard, tough insu- 
lation with high dielectric strength and high 
resistance moisture and contaminants. Its 
glossy surface makes the coils easy clean 


All this adds less maintenance and 
down-time. For more information G-E syn- 
chronous motors, contact your nearest General 
Electric Apparatus Sales Office write Section 
775-4 for Bulletin GEA-5332. General Electric 


ELECTRIC 
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MORE EFFICIENT REDUCTION 


ORE SHOWS 


HIGHER END PROFITS 


Check with the leading ore producers and chances 
are find their end profits start Traylor 
Jaw Crusher. For over half century Traylor 
has been designing and building heavy-duty 
crushers that assure mining men greater 
hourly production with lower overall operating 
costs per ton 


Traylor original curved jaw plates apply power 
more efficiently direct crushing force. The 
increased capacity each successive feeding zone 
the crushing chamber reduces choking and 
packing. Because more efficient application 
crushing power, Traylor jaw crushers require less 
power per ton produced than any other jaw 
crushers. 


Normal wear evenly distributed over the 
entire face Traylor curved jaw plates. 
result, Traylor plates often outlast conven- 
bulletin which outlines all the famous features 
Traylor Jaw Crushers. 


Traylor Jaw Crusher fit every primary 
breaking requirement. Traylor builds four different 
types, each wide variety sizes. Feed openings 
1000 tons per hour. 


TRAYLOR MANUFACTURING CO. 


MILL ALLENTOWN, PA. 


SALES OFFICES: New York + Chicago + San Francisco 
CANADIAN MFR.: Canadian Vickers, Ltd.. Montreal, P. Q. 


Primary Gyratory Crushers 


Ball Mills Jaw Crushers Secondary Gyratory Crushers 
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ENGINEERING 
AIR SEPARATORS 
SPECIFICATION 


comes naturally 
Sturtevant They 
have tradition success 
dry-processing 
equipment and 
more years from 
the first rock emery mills 
the most modern fluid jet 
micron-grinding equipment. 
your problems include any 
the processes listed the 
coupon, will pay you 
investigate. 


FEED SPOUT 


ISCHARGE 


FINES 


WHAT CAN STURTEVANT AIR SEPARATOR 
YOUR PULVERIZING SYSTEM? 


the cement industry, Sturtevant 
Air Separators have tested record 
increasing mill capacities from 
300% while lowering power con- 
sumption much 50% when 
used closed circuit with grinding 
Maybe they can well 
for you. 


Easily adaptable your materials. 
Sizes Sturtevant Air Separators 
range from feet diameter. 
They deliver fines from 400 


mesh rates high 100 tons 
per hour, 


Designed cut costs! Sturtevant 
Air Separators are built for lifetime 
low-downtime service. Rugged 
construction plus easy accessibility 
for quick maintenance (typified 
the design other 
Sturtevant equipment) assures more 
output per machine-year. Check the 
coupon for more information. 


STURTEVANT 


Dry Processing Equipment 


The “OPEN-DOOR" lower operating costs over more years 


CRUSHERS 
BLENDERS 


GRINDERS 
GRANULATORS 


MICRON-GRINDERS 


SEPARATORS 


CONVEYORS ELEVATORS 
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My dry-process materials are 
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STURTEVANT MILL COMPANY, 


send your Air Separators 


Also bulletins machines for: 


Name 


GRINDING 


MICRON-GRIND Yo 
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rubber railroad 
that laughs Winter 


rugged “high country” famed for tough weather, 
large western mining company wanted move ore 
ultimate capacity 2,000 tons per hour for distance 
nearly mile and gain elevation some 350 feet 

summer. 

Stearns-Roger designed and constructed conveyor 
system that does the trick. 
four sections, housed barrel-ceiling enclosure. This 
structure fully insulated and heated electricity for 
efficient operation even when outside temperatures slide 
minus 30° 

Here again, Stearns-Roger has demonstrated its 
ability employ basic methods known efficiency and 


economy, and adapt those methods special operating 
conditions. 


Take with 


Look for 
undivided responsibility 
ENGINEERING 
DESIGNING 
MANUFACTURE 
CONSTRUCTION 


42” wide belt operating 


DENVER HOUSTON SALT LAKE CITY PASO 
Stearns-Roger Engineering Co., Calgary 
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Washington (Continued) 


Boyd units and 114 and 104 acres, 
with offer $2500 each. Bids were all 
entered the name Dawn Mining Co., 
51% owned Newmont. 


Germania Consolidated Mines, Inc., has 
resumed work its tungsten mine near 
the Spokane Indian Reservation with im- 
proved weather. Henry Franz, managing 
director, said the overburden being 
stripped from new tungsten vein located 
last Fall. The firm has also undertaken 
exploratory drilling for uranium 
leased land south the reservation 
northern Lincoln County, 


Daybreak Uranium, Inc., has joined 
Yukon Oil, Ltd., operating agree- 
ment with Kit Carson Uranium, Inc., 
for more than 600 acres the Mount 
Spokane district. The agreement nearly 
doubles operating properties 
the area. Under the contract, Kit Car- 
son receives one-third net 
profits from ores the property, one- 
third will cover lease costs, and the re- 
maining third will divided between 
Daybreak and Yukon. 


Yukon holds acres adjoining the 
property. Max Etter, Spokane attorney 
who president Kit Carson, said 
good mineralization has been encountered 
during drilling half mile south the 
Daybreak Mine. 


Pend Oreille Mines Metals Co. hopes 
increase production more develop- 
ment work. Jens Jensen, president, told 
stockholders their annual meeting 
Spokane that the company could process 
twice much ore handled 1955, 
and doing, increase its net income 
from $286,000 approximately $860,- 
000, 

Mine output the Metaline district 
operation for the first quarter 1956 
was boosted 155,074 tons, compared 
130,886 tons year ago. Jensen said 
the ore had net smelter value $4.76 
per ton this year, compared $4.74 
1955. 

Mining costs were $2.08 per ton dur- 
ing the first three months 1956, com- 
pared $1.86 1955, and output per 
man-shift declined from tons. 
Jensen declared there today little 
profit mining zinc present prices. 


Northwest Uranium Mines, Inc., has 
discovered good widths uranium ore 
five seven holes drilled the 
Spokane Indian Reservation. Het- 
land, project geologist charge the 
AEC Northwest office Spokane, said 
holes the eastern segment the 
property show bedded deposit com- 


Daybreak Uranium Inc., has been as- 
signed the 160-acre Lowley lease the 
Spokane Indian Reservation William 
Lowley, lease holder, under whose name 
ore shipments will started. The as- 
signment must approved the Bureau 
Indian Affairs. 

Fourteen holes the Lowley lease 
have shown good grades uraninite and 
one hole showed uranophane ore. Other 
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FOR FASTER 
withstand constant recoil yet hold the 
drill firmly the work, the Airleg 
affords the maximum drilling efficiency 
obtained when using Tungsten-Carbide 
bits. Available integral types for pro- 
duction drilling and attachable types 
for conversion standard sinkers 
airleg operation. And feed lengths 


FOR EXPLORATORY 
Diamond Core Drills are available 
air, electric, gasoline and Diesel Drives. 
Capacities 2250 feet with E-EX Fit- 
tings. For skid, column, jeep truck 


PNEUMATIC TOOLS AIR COMPRESSO 
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IDEAL FOR SOFTER ROCK 
FORMATIONS 

the CP-555 fast, rotary 
drilling motor and its entirely independent 
rotary feed motor combine more than 
double your footage the softer forma- 
tions. Available for wet dry drilling, drills 
depths 100 feet more. 


ELECTRIC TOOLS DIESEL ENGINES ROCK DRILLS HYDRAULIC TOOLS VACUUM PUMPS AVIATION ACCESSO 


FOR FASTER both 
for blast hole and exploratory drilling, 
the air-driven Diamond Core 
Drill has the most powerful vane-type 
air motor built into diamond 
Conservatively rated 500 feet with 
Rods and Fittings. 


Also Available Boom Arms, Stopers, Drifters, 
Pneumatic Tools and Portable Rotary 
and Stationary Air Compressors. 


Chicago Pneumatic East 44th Street, New York 
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new 60-yard Western dump car 
hauls more less cost 


Built alloy steel, with all welded frame, this new car 
combines rugged strength with minimum dead weight. 
And here are some design features you ought know 
about: 


Automatic air operated mechanism and steep dumping 
angle provide fast dumping with low air consumption. 


Door control mechanism located ends car 
enclosed, fully protected, and never fails operate. 


Double plate, curved top door universally recog- 
nized strongest dump car door. 


Low center gravity assures stability all times. 
Does not sway when under way. 


Car heavily reinforced throughout. 


With Western dump cars you get efficient operation 
minimum operating cost. why Westerns are the 
world’s largest selling dump cars. For copy our new 
folder the new 69-yard and other Western dump 
cars, write Dept. 6508, BLH Corporation, Philadelphia 
42, Pennsylvania, 


EDDYSTONE DIVISION 
BALDWIN-LIMA-HAMILTON 


DIVISIONS: Austin-Western « Eddystone « 
Hamilton « Electronics & Instrumentation « 
Lima Madsen Loewy-Hydropress 


Washington (Continued) 


drillings failed locate commercial 
grade ore. Two carloads have been stock- 
piled and the company plans pile 
before shipping. Vitro Uranium 
Corporation, Salt Lake, previously had 
agreed buy Daybreak ores from the 
reservation. 


WEST VIRGINIA 


Cerro Pasco Corp. has acquired con- 
trol Fairmont Aluminum Co., Fair- 
mont, which ranks the largest inde- 
pendent non-integrated producer alu- 
minum sheet, coil and circles 
United States. Announcement the ac- 
quisition was made Robert Koenig, 
Cerro Pasco president. 


WYOMING 


record-breaking truckloads ura- 
nium ore were received one day the 
Riverton AEC station. 

Five producers the Gas Hills area 
central Wyoming delivered full quotas 
during April, record tonnage month. 
They were Vitro Minerals Corp., Globe 
Mining Co., Valley Dean, Lucky and 
Two States. 

Gas Hills producers delivered 95% 
the April tonnage. Other ore was de- 
livered from the Pryor Mountain area, 
over the Montana border, Little Moun- 
tain near Lovell, Copper Mountain area, 
Crooks Gap and Pumpkin Buttes. 


Amrad Oil Minerals Corp., Salt Lake 
City, Utah, has purchased 199 uranium 
claims the Gas Hills area Fremont 
County. Purchase Price was $25,000 and 
157,600 shares stock, par valued 

Sellers included numerous Lander and 
Hudson, Wyo., residents. Principal owner 
was Alfred Ellerby, Lander. Each re- 
served royalty. 

Included the sale were 192 Backer 
claims, Pilot claims, and three Reesie 
claims. Most claims are located the 
top Beaver Rim. Some are located 
the slope. 

Ellerby said testing and development 
program will started soon. re- 
ported deep drilling will required 
large portion the property test 
ancient stream channel. 


President Vipont Mining Co., Lander, 
Alfred announced his firm nego- 
tiated mining lease agreement 4,480 
acres deeded land the Wind River 
Indian reservation. The transaction was 
the first major uranium development 
the reservation. 

The lease was negotiated with Walter 
Knollenberg Crowheart. The land lies 
the northwest corner the reserva- 
tion. Ellerby said Vipont will launch 
large-scale prospecting and drilling pro- 
gram the 

The reservation, covering about 2-mil- 
lion acres, was recently opened ura- 
nium prospecting. permits have been 
issued yet tribal land. 
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but this 
WEMCO Fagergren 


produces 


There down time when 

Wemco Fagergren mechanism lifted out 
for service. The bank cells continues 

produce without interruption. Sanding 
the inactive cell problem. 
When the serviced unit (or spare) 
returned, simply digs its way 

back into position. 


Over half the world’s flotation tonnage 
produced Wemco Fagergrens. 
Operating convenience and easy main- 
tenance are among the reasons both large 
and small plants choose these machines. 
High recovery and low reagent 
consumption are other deciding factors. 


For the full facts how Wemco 
Fagergren Flotation Machines can cut 
your operating costs, write today for 
descriptive literature. 


MACHINERY COMPANY 


Folsom Street San Francisco California 
Representatives throughout the United States and Canada 
and major countries around the world. 
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JALTEN gives equal strength 
with lighter weight. Jalten steel plates well with weld. 


Pre-heating unnecessary with Jalten—even the weld factor fatigue resistance 


Low alloy, high strength Jalten offers good formability 
coupled with excellent corrosion and abrasion resistance 


Jalten’s high permits high design loads. 
also permits reduction section when used replace 
mild Usually the reduction amounts two gages 
affording weight savings approximately per cent. 
Thus, dead weight can eliminated—resulting in- 
creased carrying capacity. Also, easily welded. 

Jalten furnished four grades: 


high strength, good formability and 
fabricating qualities—good resistance low tempera- 
ture impact. 


2—offers high strength, moderate formability— 
improved resistance atmospheric corrosion. 


Jones Laughlin 


STEEL 


high strength—improved resistance 
abrasion. 

No. 4—provides superior formability and surface quality 
for bumper stock applications requiring plating. 


Jalten Steels are available sheets, strip, plates, struc- 
turals, bars and small shape sections. 


SEND FOR THIS NEW BOOK: 


Chemical properties of Jaiten 
Mechanical properties of Jaiten 
Jaiten equivalents 

Jalten application data 
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(A) GLANDS: Clearances between the gland and 
stuffing box, and gland and stem, are such that the 
stem cannot scored even the gland pulled 
down unevenly. 

(B) DEEP STUFFING BOXES: More than adequate 
all sizes (2” 24”) assure tightness and maxi- 
mum packing life. 

(C) BONNETS AND BODIES: exceed 
the requirements all applicable codes and stan- 
dards. They are tough, durable, dependable. 

(D) INTEGRAL GUIDE RIB FACES BODY: 


Machined insure accurate centering the gate. 
(E) STURDY SEAT RINGS: that 


Walworth Series 150 and 300 


CAST STEEL GATE VALVES 
OFFER YOU THESE FEATURES 


for ’round-the-plant service 


recess exists the back the ring cause turbu- 
lence, erosion and pressure drop. 


(F) STREAMLINED PORTS: Permit unobstructed flow 
which results minimum pressure drop and reduces 
the possibility erosion. 

Walworth Cast Steel Gate Valves can furnished 
with either flanged ends butt welding ends. Roller 
bearing yokes are available the larger sizes. 
valves inches and larger, by-passes can 
Walworth Cast Steel Gate, Globe and Check Valves 
from Series 150 2500, are available. For Series 
600 and higher, recommend Walworth Pressure 
Seal Cast Steel Valves. See your Walworth Distribu- 
tor write Walworth for complete information. 


East 42nd Street, New York 17, New York 


SOUTHWEST FABRICATING WELDING CO., INC. 


WALWORTH COMPANY CANADA, LTD. 


(E) (D) 
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lower YOUR COST 
per foot drilled 
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DIAMOND CORING BIT 


Available in four different matrices and three 
different grades of correctly -sized diamonds. 
EX, AX, BX and NX sizes carried in stock. 
Lerger sizes and special designs furnished to 
meet any specifications or requirements. 


WOOK 


4 


The one sure way you can this 
Henwood “Oriented” Diamond 
give you bet- 
ter performance; and 
for minimum diamond loss. 
Thousands have been used 
Sprague contract 
diamond drilling department, 
and thousands more have been 
supplied its many customers. 
Completed contracts have pro- 
duced lower costs and customers’ 
re-order, Write for new Catalog 
No, 320-1 which gives the com- 
plete story, and illus- 
trates and describes Sprague 
Diamond Bit Line. 


ASR. 


ASA. 


¢ / 


SERIES 
DIAMOND CORING BIT 


For use with "M" SERIES Core Barrel, when 
good cores must be secured from soft or fri- 
able ttrate. Available in all four types of 
metrix and three different grades of dia- 
monds. Also in a complete range of impreg- 
nated sizes. EX, AX, BX and NX sizes carried 
in stock, 


DIAMOND "TAPER" 
TYPE NON-CORING BIT 


The fastest cutting bit for drilling blast holes 
in very hard formations. All standard sizes. 


RESETTING SERVICE 


Send your bits that need reset- 
ting, giving full details results 
obtained and conditions under 
which the bits were used. 
Prompt, accurate and dependable 
service assures you that they will 
returned new and with the 
diamonds “Oriented”. Generally, 
reset bits are their way back 
the customer within three 
working days. many Cases, 
suggestions for improvements 
bit performance can made 
after inspection your bits, 
provided full details covering 
their use have been received. 


SPRAGUE HENWOOD, Inc. 


SCRANTON PA. 
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ONTARIO 


Algoma Ore Properties wholly- 
owned subsidiary Algoma Steel Corp., 
understood preparing for another 
major program its Mich- 
ipicoten iron properties. Plans involve 
boost high grade iron sinter output 
some 350,000 tons 1,770,000 tons 
annually, and the opening new mine 
Siderite Hill, miles east the 
company’s Helen mine. the Helen 
mine preparations are also being made 
for the development deep ore block, 
estimated contain some 50-million 
tons iron ore. 


Indications are that several new special 
price contracts for uranium concentrates 
will granted companies the Blind 
River and Bancroft areas. the Blind 
River camp, Spanish American, Panel 
Consolidated, Lake Nordic, Milliken 
Lake, Stanleigh Uranium, and Stancan 
Uranium, and the Bancroft area, Dyno 
Mines, appear assured produc- 
tion contracts. Mill capacities for these 
companies are anticipated follows: 
Spanish American 2,000 tpd; Panel Con- 
solidated 3,000; Lake Nordic 4,000; Mil- 
liken Lake 3,000; Stanleigh Uranium 
3,000; Stancan Uranium 3,000; and Dyno 
900. 


Consolidated Denison Mines 
ahead schedule mine development 
and plant construction its large ura- 
nium property the Blind River area. 
The No. service shaft, has been 
bottomed, while the main production 
shaft down below 700 ft. Treatment 
plant scheduled start half-capac- 
ity 1957, with the second unit 
coming into production early the same 
year. Capacity production, 5,700 tpd, 
expected reached the summer 
1957. The company has $182,250,000 
contract from Eldorado Mining and Re- 
fining Ltd. for sale its uranium concen- 
trates. 


Diamond drilling the large copper- 
nickel prospect Temagami Mining Co. 
the Temagami Lake area during the 
past season has resulted expansion 
both indicated and probable ore reserves. 
Decision has been made erect 2,000 
tpd mill, which double the rate pre- 
viously planned. Current estimates place 
ore reserves excess 5-million tons, 
and anticipated that this figure will 
increased development and further 
exploration 


Norpax Oils and Mines has commenced 
crosscutting the 250-ft level, follow- 
ing completion 275-ft exploratory 
shaft its nickel-copper prospect the 
Werner Lake area, miles northwest 
Kenora. Some 600 drifting along 
the ore zone, followed diamond drill- 
ing and shaft sinking 400 ft, planned. 
Surface diamond drilling, prior present 
work, had indicated over tons 
ore 500-ft depth. 


Contract for construction 1,000 tpd 
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Important reasons why 


country-wide network dealers stock 


Allis-Chalmers True Parts 
start right. Each benefits from one 


industry’s most intensive metallur- 
gical research programs. And each 
designed experienced construction 
machinery engineers specific 
with ample capacity carry 
full share the work load just 
the new equipment part did. 


PRECISION-MADE 


Skilled craftsmen bring True 
Original Parts life— working with 
the most modern manufacturing 
equipment and meeting the highest 
industrial standards. The result: 
precision-made parts get full work 
power from your Allis-Chalmers 


machinery. 


CAREFULLY INSPECTED 


True Original Parts through 
rigid original-equipment inspection 
and testing processes assure 
long-life service. For example, gears 
are checked again and again for 
perfect meshing for true balance 
for full capacity. 


PROPERLY PACKAGED 


You want your parts factory-new 

that’s how you get True 
Original Parts. Many are specially 
sealed and pack- 


aged against rust, dust and damage. 


ample supplies True Original Parts. ALLIS-CHALMERS, CONSTRUCTION MACHINERY DIVISION, WISCONSIN 


Whether working one area across 


Chalmers Construction Machinery dealer. 
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There’s economical 
Bemis 
that’s just right for 


your ventilating job... 


Bemis makes all grades flexible ventilating tubing. One 
them fits your job money-saving cost... 


Jute Grade FLEXIPIPE durable, light, acid-resistant 
this the standard, versatile tubing the industry. regular work- 
easier handle, install and move. Good for long, rough usage. 


Bemis Nyprene you need real 
flexible tubing that also amazingly tough and durable and not 
affected acids, specify Bemis Nyprene FLEXIPIPE. 


Bemis Heavy-Duty its name implies—made 
particularly tough, heavy-duty fabric that treated highly 
resistant gases, heat, fungus, acid and mine everything. 


Also Profit Using... 


Bemis Rope Seam Suspension—The finest suspension and costs 
you nothing additional. sagging. Sliding clamps can moved 
the nearest support and hung suspension nails. horizontal wires, 
vertical collars, hooks other gimmicks. 


Your Ventilating Job Our Job! 


Write, wire phone 
for full information about 
Bemis FLEXIPIPE 


Bemis NO-SAG Rope Seam Suspension Pine Street 
costs you nothing St. Lovis Missouri 


Ontario 


mill has been let Coldstream Copper 
Mines for its Kashabowie area copper 
prospect, miles west the Lakehead. 
Under the present schedule, first produc- 
tion copper concentrates anticipated 
September 1957. Fill-in diamond drill- 
ing, which will permit revision ton- 
nage-grade estimated, being carried 
out. Meanwhile shaft deepening open 
4th level 575 being completed. 
Following development the 4th level, 
sinking will resumed 1,000-ft depth. 


Nickel Rim Mines, nickel shipper the 
Sudbury Basin area, planning in- 
crease mill capacity from the current 
730 about 1,000 tpd the end the 
year, and 1,500 tpd June 
Shaft deepening proceeding and its 
completion will provide two additional 
levels for total seven levels. Ore 
reserves March 1956, above the 
third, 550-ft level, have been estimated 
900,891 tons averaging 0.74% nickel 
and 0.32% copper. addition 636,000 
tons have been indicated diamond 
drilling along length 200 ver- 
tical depth 500 below the third 
level. 


$500,000 contract for construction 
unique headframe for the production 
shaft its base metal property the 
Manitouwadge area has been let Geco 
Mines. The huge headframe concrete 
construction will square and 
tower 240 above the shaft collar. All 
hoisting equipment and motors, dis- 
tinct from the conventional installation, 
will housed the top the head- 
frame. The job expected com- 
pleted the end the current year. 


Siancan Uranium Corp. making good 
progress shaft sinking its Quirke 
Lake uranium property the Blind River 
The main production shaft 
vertical depth 3500 ft, while the 
service shaft, 1,000 the north, will 
bottomed 2700 ft. Preparations for 
design and construction treatment 
plant and for design and equipping the 
mine for production are now presently 
under way. 


surface exploration program, including 
intensive diamond drilling, get under 
way the large copper prospect 
New Minda Scotia Mines the Tema- 
gami area. Test channeling and pitting 
along contact zone, traced for 1.25 
miles across the property, gave promising 
values copper. Drill stations are 
spotted along this contact following 
geophysical survey. 


QUEBEC 


Quebec Copper Corp. preparing in- 
crease the mill rate its copper producer 
Brome Twp, Eastern Townships, from 
800 1,000 tpd. Officials estimate there 
sufficient ore indicated date sup- 
port operations the higher tonnage for 
years. Larger hoisting facilities are 
being installed and new production 
shaft put down. 
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Corrosion meets match 
18-8 SMo and Craneloy valves 


It’s unanimous! These Crane valves 
for the process industries were espe- 
cially designed Crane alloys 
cope with costly corrosion and 
cut replacement costs. 

The gate valves feature simple, 
split-wedge construction which 
permits discs rotate freely within 
guides and seat tightly all 
points the seat perimeter. The 
free movement the disc, plus uni- 
form seating and unseating loads, 
minimizes galling and seizing, re- 
duces wear and allows smooth oper- 
ation under all conditions. 

Globe and angle valves now feature 
modified plug-type that com- 
bines the advantages the easier 


seating the narrow ball-to-flat 
seat and the high resistance the 
wider plug-type disc corrosion, 
erosion and cutting. addition, 
these valves offer new swivel disc- 
stem connection that seats the disc 
squarely every time. Minimum 
clearance eliminates vibration. 

These valves are available 18-8 
SMo and Craneloy gate, 
globe, angle and check 
Rated 150 p.s.i. 500° F.—230 
100° For more detailed 
information, confer with your 
CRANE representative write 
the address below for the 12-page 
circular 


Crane twunnion-mount- 
od split-wedge 
combines the benefits of 
free rotation with 
form seat load pressure 


CRAN VALVES FITTINGS 


PIPE 


KITCHENS PLUMBING 
Since 1855—Crane Co., General Offices: Chicago Ill. Branches and Wholesalers Serving All Areas 
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HEATING 


Crane 


New swivel disc stem 
connection in globe and 
angle valves permits 
the disc to swivel freely 
on contact with seating 
surfaces. 
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Split-wedge disc gote. Swivel disc globe. 


COMPARISON 
COMPARISON 


for Over Years! 


STANDARD COMPARISON 


SHEFFIELD 
MOLY-COP 


LYBD 


COPPER-MOL DENUM-ALLOY 
Balls 


SHEFFIELD STEEL 
DIVISION 


ARMCO STEEL CORPORATION 
PLANTS: HOUSTON KANSAS CITY TULSA 
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action using breakout pads ful- 
crum for leverage and 40° bucket 
tip-back ground level gets BIGGER 
LOADS with less spillage. 


Keeps More 


Heaped loads are cradled closer and 
lower for greater stability while carry- 
ing. Exclusive 
also cushions load, smooths the ride, 
and permits faster movement with 
less spillage. 


Delivers More 


Since you get MORE begin with 
and keep MORE while traveling 
higher speeds with less spillage 
you deliver more yards per load and 
more loads per hour. 


Whether you want move fine manganese ore like this, 
larger-size ore and rock, tractor-shovels are 
designed get and hold bigger loads and deliver them faster. 


superiority materials handling mine, 
mill and smelter the years pioneering and 
preference the mining industry also comes from the fact 


that complete proven line size and 


type best meet each 
need—PLUS the finest 
parts and service facil- 
ities the nearby 


tributor. 


MANUFACTURED BY 


THE FRANK HOUGH CO. LIBERTYVILLE, ILL. 


SUBSIDIARY INTERNATIONAL HARVESTER COMPANY 


THE FRANK 
726 Sunnyside Ave., Libertyville, 
Send data Tractor-shovels 


wheel drive types cu. yd. 
front wheel drive types cu. yd. 


Company 


Street 


City 
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SAFE 
CROSSING 


4 


Lines Naylor lightweight pipe are your safest bet when 
comes transporting water, tailings, air what-have-you 
mining 


The basic reason for this extra performance the extra 
strength and safety built into this distinctive light-wall pipe. 
Naylor’s exclusive lockseamed spiralweld creates pipe struc- 
ture that takes punishment both inside and out. Shock loads, 
stresses and strains don’t phase it. 


Speed and ease installation are other advantages made 
possible Naylor’s one-piece Wedge-Lock couplings that 
can assembled disassembled faster than any other 
method—and with just 


get the entire story, write for Bulletins No. 507 and No. 513. 


NAYLOR 


NAYLOR PIPE COMPANY 


1243 East Street 
Chicago 19, 


Eastern and Foreign Sales Office: 350 Madison Avenue, New York 17, New York 
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Quebec (Continued) 


Quebec Lithium Corp., first 
and only producer lithia concentrates, 
moving steadily toward full capacity 
production 1,000 tpd. Underground 
work the mine, located some miles 
north Val d’Or, has developed sub- 
stantial ore picture with indications 
radius 600 around the shaft. The 
company holds contract for 
Lithium Corp. America 
concentrates, and currently preparing 
recover feldspar and quartz concen- 
trates for other markets. 


Merrill Island Mining Corp, making 
excellent progress deepening the shaft 
its copper prospect the Chibouga- 
mau area. Mining plant has been in- 
stalled and headframe strengthened. Ob- 
jective current sinking 1,000 ft. 
work several years ago, two levels were 
established 150 and 300 ft. Lateral 
work these levels and surface diamond 
drilling that time had indicated 
estimated 705,978 tons averaging about 
2.7% copper and 0.015 gold per ton. 
Recent diamond drilling has expanded 
ore potential substantially. 


Recent diamond drilling the Perry 
zone the copper producing property 
Opemiska Copper Mines the Chibou- 
gamau area has expanded ore potential. 
The zone, which lies the east the 
main mine workings, has been indicated 
for length 1,060 averaging 4.66% 
copper across average width 10.7 
ft. This estimated equivalent 
about 1,000 tons per vertical foot based 
drill intersections from 200 700 
depth. second ore zone has been 
indicated the west and this also 
being investigated. 


Chibougamau 
Explorers, Anacon Lead Mines’ new 
copper-gold producer the Chibouga- 
mau district, had stood expecta- 
tions. Grade has measured initial 
estimates and production being main- 
tained satisfactory level. Recently 
underground work and diamond drilling 
have indicated new important ore meas- 
ureg the new north zone, located some 
200 from the main shear. Work the 
zone being 


Duvan Copper Co. preparing deepen 
the shaft its copper prospect Des- 
meloizes Two. open additional 
four levels 100-ft intervals below the 
present bottom level 450 ft. Recent 
work the latter has indicated greater 
widths than anticipated and program 
exploratory deep diamond drilling 
carried out. 


Eastern Mining and Smelting Corp. 
concentrating preparations for produc- 
tion its Chicoutimi operation. Plans 
call for full scale operations the mine 
and concentrator Oct. 31, 1957, and 
the smelter Dec. 1957 Power 
plant, now the construction stage, 
scheduled for operation Apr. 1957. 
Initial output expected run 15- 
million nickel metal and 100-mil- 
lion copper annually. Ore will de- 
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meet mining needs... 


Allis-Chalmers Offers Complete Line 
Rib-Type MOTORS 


ALLIS-CHAL 
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Allis-Chalmers, pioneer rib-type 
TEFC motor design, the only 
leading manufacturer offering com- 
plete line these motors from 
100 hp. The many cost-saving fea- 
tures deep-rib construction can 
indoors and out. 


Here’s why these motors can cut 
mining costs: 


MORE cooling surface Rib- 
type design provides reserve cooling 
capacity dirty locations. 


MORE iron—Cast-iron frame and 
external parts assure rigidity and re- 
sistance corrosion. 


MORE copper Allis-Chalmers 
greater use copper increases elec- 
trical life. 


MORE lubrication provisions 
Large grease reservoirs surround 
bearings. Provision made for in- 
service relubrication important 
where moisture corrosive vapors 
contaminate grease. 


new machinery component 
replacement, specify Allis- 
Chalmers. find out more, contact 
your nearby Allis-Chalmers distrib- 
utor, district office, write Allis- 
Chalmers, General Products Division, 


Milwaukee Wisconsin. 
A 4999 
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*T.M.—Union Carbide & Chemical Co. 
**T.M.—E. |, du Pont de Nemours Co, 
***T M.—Reg. U.S. Pat. OF. 


extensive line Filter Cloths our analysis and 
recommendations for your filter cloth problems will 
have regarding any particular cloth. 


Each the cloths listed above offers different operating advantages. Each 
type has its own range chemical resistance, its own temperature limits 
and its own degree resistance moisture, molds, fungi and bacteria. 
With such variety are position recommend filter cloth that will 
give you the best service for your particular application. 

writing for literature and test samples please tell about your problem. 


for your Filter requirements try NETONE Filter Paper. High 
tensile strength, high burst abrasion resistant, crease re- 
sistant and resistant. Send for test sample. 


General Offices Mills: New Haven 14, Conn. 
Western Office and Factory: Salt Lake City Utah 


Sales Offices—Representatives 


Les Angeles, Colif.: 811 West 7th Street Houston, Texas: 1503 Hodley St. 
Chicage, 3557 W. Peternon Ave Oslo, Nerwaey: Nicolai Friis 


Quebec (Continued) 


rived from properties owned the 
company controlled Mining 
Corp. 


Coulee Lead and Zinc Mines and Head- 
way Red Lake Gold Mines are carrying 
out further diamond drilling 
jointly owned Oka area property, 
miles west Montreal. Two drill rigs 
are operation test continuity 
zones outlined previous work. The 
latter had indicated some 15-million tons 
grading 0.39% colubium, 
nium, 0.01% thorium, 5.7% apatite, and 
0.3% rare earths one section. New 
zones have been indicated current 
work. 


substantial tonnage good grade ore 
has been indicated diamond drilling 
carried out the past several months 
the south zone the copper prospect 
New Jaculet Mines the Chibougamau 
district. Five drill rigs are now opera- 
tion with three more being added. in- 
tensive drilling program now prog- 
ress determine suitable shaft site. 


Shaft deepening the copper-nickel prop- 
erty Eastern Metals Corp., miles 
southeast Quebec City, currently 
progress open three additional levels 
150-ft intervals below the present bot- 
tom fifth level 750 ft. Plans are 
provide for mill feed 300 tpd with 
possible expansion 500 tpd. Ore re- 
serves 750-ft depth are estimated 
466,770 tons averaging 1.26% copper and 
0.15% nickel, and 402,330 tons averag- 
ing 0.95% nickel. 


New Delhi Mines has started diamond 
drilling its base metal property 
Clericy Twp., miles northeast 
Noranda. The drilling designed test 
several anomalies indicated geophys- 
ical survey recently completed. Earlier 
drilling returned widely disseminated low 
copper values. 


Beattie-Duquesne Mines preparing its 
mill its gold property near Duparquet 
handle flotation copper ores. 
expected that this operation will get 
under way early this July. The shaft 
the Hunter copper property, some 
miles northeast the mill, has been 
sunk 460 with third level station 
cut 450 ft. This property expected 
produce 500 tons copper ore daily. 


MANITOBA 


Combined Developments has outlined 
5,869,000 tons grading 1.205% lithium 
oxide its Herb Lake Com- 
pany has received results from flotation 
tests carried out bulk samples, which 
indicate the deposit amenable known 
spodumene beneficiation processes. 


Lithium Corporation Canada, con- 
Mogul Mining Corp., reports 
shaft sinking will commence soon its 
Irgon property Cat Lake. Headframe, 
hoist and compressor installation are 
completed and the 14-mile power line 
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Track Shoes 


Manganese Steel con- 


Rollers, struction, with 


End Bits 


Corner inserts 


Sprockets 

Amsco™ Manganese 
Steel sprockets and 
replaceable rims, 
hardfaced with 
Amsco “Economy 


Automatic build-up, 
then hardfacing with 
Amsco AW-79 Rod, 
gives twice the wear 
original parts, 
saves 50% re- 


cast, and 
holes counter-sunk 
bolts can 
For temporary repair, 
grouser bar torch cut 
and shoe. 


Amsco Manganese 
Steel add extra serv- 
ice life 
Amsco HF-40 hard- 
facing further in- 
creases wear resist- 


Scraper Blades 
Amsco Manganese 
gives longer 
lasting Amsco 
HF-40 ideal for 


Hardface give 
times the life 
ordinary sprockets. 


placement, 


*AMSCO MANGANESE STEEL 


Shown above are just few the points 
where Amsco products can save you money. Whether 
for original parts, for build-up and hardfacing, speci- 
Amsco Manganese Steel and Amsco Hardfacing for 


maximum operating economy. 

glad give you full information Amsco 
Tractor Parts, Hardfacing Materials Automatic 
Welding Machines. Just call your nearby Amsco repre- 
sentative, write direct. 
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American Manganese Steel Division 
OTHER PLANTS IN; OENVER, (OS ANGELES, NEW CASTLE, DEL., 


ance. 


plus AMSCO HARDFACING 


OTHER AMSCO PRODUCTS 
DIGGING: backhoe dippers and 
bucket 
chain sheaves pinions. 


CRUSHING: concaves—manties—jaw mill 
liners hammers, 


truck bed grizzly ports—car 
wheels and liners sheaves, gears, pinions. 


hordfacing rod manganese and shapes. 


Chicago Heights, 


OAKLAND, CAL., ST. LOUIS, JOLIETTE, QUEBEC 
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heavy media 
SPIRAL SEPARATORS and DENSIFIERS 


Experimentation use the Akins Spiral Classifier making sink 
and float separation was first started 1938. 1944 the first com- 
mercial 78” Akins Separator was placed successful operation 
one the large iron mining companies. Since then there have been 
many developments and refinements, mechanically and metallurgically, 
the Akins Separator and the HMS process. This new 
complete presentation these developments and includes the latest 


data heavy media spiral separators and 


development spiral HMS separators 


AKINS discussion metallurgical and 


operation spiral 
handling middlings 


how the Akins makes 3-product separation 
with one medium circuit 


operating data showing results 
purpose the densifier and how works 
flowsheets 


capacities and engineering data Akins 
Separators and Densifiers 


operating and control instructions 


PILOT PLANT TESTING SERVICE AVAILABLE 
has 12” Akins Separator the Colorado 
School Mines Research Foundation which 


available for conducting pilot tests. 


Akins —the ORIGINAL spiral type classifier. 
COLORADO IRON WORKS CO. 


1624 17th Street Denver Colorado 


MANUAL AKINS CLASSIFIERS SKINNER ROASTERS LOWDEN DRYERS 
Sales Agents and Licensed Foreign Countries 


SUBSIDIARY THE MINE SMELTER SUPPLY 
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GIVES TWICE THE FOOTAGE 
THE SOFTER FORMATIONS! 


The CP-555 Rotauger short length but long performance. combines 
fast, powerful rotary drill with independent rotary motor feed put 
the operator full control all times. Sets quickly tight 
Available for dry wet drilling. Drills inch holes more than 100 feet 
deep feet per minute gypsum, tale, medium limestones and 
other softer formations. More information available writing 
Chicago Tool Company, East 44th St., New York 


Chicago Pneumatic 


PNEUMATIC TOOLS ¢ AIR COMPRESSORS ¢ ELECTRIC TOOLS © DIESEL ENGINES * ROCK DRILLS ¢ HYDRAULIC TOOLS « VACUUM PUMPS « AVIATION ACCESSORIES 
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: 


How Buell Collection 
dust meet the toughest air pollution codes 


Buell Cyclones also deliver extra collec- 
tion efficiency dust: Ex- 
clusive Shave-off design harnesses double- 
eddy current and really puts work. 


Low Resistance Fly Ash Collector 
combines high efficiency meet present 
day strictness, with low draft loss for 
natural mechanical draft installations. 


Write: 


New York New York 
MECHANICAL 


COLLECTION SYSTEMS 


N 


With positive gas flow control for 
peak continuous 
cycle rapping completely eliminate 
“SF” Electric Pre- 
cipitator dust (even 
dust with high resistivity) permit 
full production even under the most 
rigid anti-air-pollution codes. 


FOR THE COMPLETE STORY 


Buell Engineering Company 
Dept. Pine Street 


Manitoba (Continued) 

has been erected. Plans are develop 
the 200-ft level prior completing the 
shaft sinking depth 640 ft. Dia- 
mond drilling resumed the 
company’s Bernic Lake lithium prospect 
where winter drilling gave good results 
Company holds 196 claims the Win- 
Lake area and plan 
active prospecting during the summer 
field season. 


Hudson Bay Mining Smelting has an- 
nounced discovery base metal occur- 
rences the Snow Lake area considered 
major importance. Limited work 
date has disclosed commercial quanti 
ties zinc, copper, gold and silver but 
estimate can made tonnage. The 
area under intensive exploration and 
development lies approximately miles 
east Flin The company has ac- 
quired over 3000 claims. 


New Manitoba Gold Mines reports 1.2 
million tons low grade copper-nickel 
ore its Cat Lake property. Detailed 
drilling being carried out outline the 
margins the ore. shaft site being 
prepared and company expected have 
the shaft collared the end June. 


Amanda Mines reports detailed explora- 
tion program will get under way two 
groups totalling claims acquired the 
Snow Lake area. 


Northern Canada Mines has acquired 
interest 186 claims the Snow Lake 
area the vicinity recent base metal 
discoveries. Other companies participat 
ing with Northern Canada are Pioneer 
Gold Mines, Tern Lake Mines and Cuney 
Lake Mines. Some exploration work was 
carried out Woosey Lake during the 
winter. 


Aumaque Gold Mines reports series 
narrow veins carrying gold 
metal values has been indicated dia- 
mond drilling its Lynn Lake property. 
Drilling will stepped out explore 
other areas the property for possible 
nickel-copper sulphide zones. Geophys 
ical work will also carried out. 


Montgary Explorations and its subsidiary, 
Surpass Petrochemicals, report they have 
acquired the chemical plant Alox Corp. 
terests bring its Bernic Lake lithium 
property into production. Over 5.6-mil 
lion tons ore averaging 1.7% lithium 
oxide were outlined drilling during 
the winter months. The deepening 
former drill holes now progress. The 
presence three parallel sills has been 
confirmed the No. hole. 


BRITISH COLUMBIA 


Interest Highland Valley Copper 
properties has been boosted again this 
major copper discovery about miles 
south the original activity. 

Highland Valley Mining Corp. 
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Michigan Modei 175A owned by Petrillo, Inc., 


sold and AG 


serviced by United Tractor and Equipment Corp., N. ¥. C 


the New York Thruway 
This Michigan loads out 
G-ton oversize blast rock 


This photograph shows section 
Petrillo’s contract the New 
York Thruway where the contract called 
for removal old granite quarry. 
Petrillo used one his Michi- 
gan Tractor Shovels load out oversize 
blast rock. Some the rock weighed 
nuch tons and measured close 
wide. 


Substitute for 4-yd. crawler 
Superintendent Tony Tangredi said 


Note the size the stones being loaded 


into the rear-dump. 


that the job normally would have called 
for 4-yd. but the 
crawler-loader wasn't available. 
decided try the Michigan,even though 
assignment for rubber-tired machine. 
During the three weeks the Michigan 
was this job, its performance was sat- 
isfactory every way. 
Speed the job 

Michigans are always 
the move—loading trucks the bor- 
row pit, handling general clean-up work 
all over the job. big advantage 
the maneuverability these Michi- 
says Supt. Tangredi. mph, 
they get where they're needed hurry 
—and you need trailers move 
them. this rock-handling job, 
proved the Michigans will handle 
the tough assignments along with the 
routine jobs.” 


Handles the tough jobs 
Like Petrillo, Inc., more and 


more owners have found that Michi- 
gan will handle jobs which have always 
been considered too tough for rubber 

tired Tractor Shovels. The exclusive 
Clark torque converter, 
and planetary 
wheel drive axles—gives the Michigan 
more useable power and traction than 
you've ever seen this type 

chine. Your Michigan distributor would 
like the chance prove it. Ask him 
demonstrate one your tough jobs 


name it 


Michigan registered trade mark 
CLARK EQUIPMENT COMPANY 
Construction Machinery Division 
2465 Pipestone Road 

Benton Harbor 15, Michigan 


British Columbia (Continued) 


announced the find and heavy staking 
under way the area. The company 
preparing diamond drill. 

Located Gordon Lake, midway be- 
tween Spences Bridge and Merritt, the 
Canada, but the same that 
from some the largest copper mines 
United States, including those Butte, 
Mont., and are being mined depths 
3,000 and deeper. 


Foundation Mines the Hope- 
Princeton Highway, will start diamond 
drilling nickelferous pyrrohite deposit 
their 16-claim base metals property, 
120 miles east Vancouver. 

Now the third year operation, 
Foundation plans stepped-up explora- 
program and consulting geologist 
Alfred Alien also recommends mag- 
nometer survey and surface trenching. 


Queen Charlotte Islands have been the 
scene new wave copper-staking 
activity. Center attraction the 
southeast coast Moresby Island, about 
400 miles north Vancouver. 

St. Eugene Mining Corp. the prin- 
cipal interest involved and although first 
reports indicated staking activity rush 
proportions, spokesman for St. Eugene 
said that the movement was not 
classed large scale operation. 

St. controlled Frobisher- 
Ventures organization 


Tungsten British Columbia has out- 
lined immediate diamond drilling pro- 
gram for their copperlead-zinc-silver 
property that could the spearhead 
new exploration and development drive 
the north central part the province. 

property, near the northern 
B.C. town Usk the main Canadian 
National Railways line Prince Rupert, 
reported have shown six mineral 
occurrences, which include: 

Grotto gold-silver veins, Lead vein, 
Central Copper, North Canyon Copper 
and South Canyon Copper, and 
(or Upper) 


$25-million potash development 
being planned Vancouver syndicate 
for Melville Saskatchewan, about 
miles northeast Regina. 

Robert Campbell, British Columbia 
industrialist, who heads Campbell and 
Associates, earlier announced plans for 
$60-million pulp mill the Prince 
Albert area Saskatchewan also. 

Campbell said potash withdrawl rights 
had been obtained for 300,000 acres 
stretching northwest from Mel 
ville Ituna and 


SASKATCHEWAN 


Ronge area, miles north Prince 
Albert getting set for its biggest year 
copper exploration and mining not- 
withstanding recent price declines. 


The Ronge area was the scene 
More than 3,000 claims were staked be- 
fore winter closed and many operators 
carried out diamond drilling during the 
coldest months. 

This summer, with access 
miles northwest Ronge being made 
possible government road well 
barge, there are good indications that 
staking activity will exceed the 1955 
figure. 

Heavy claim staking being recorded 
the Drinking-Keg-Trade lakes and 
Forbes Laroque areas about miles 
east and northeast Ronge. 15- 
mile mineral belt has already been de- 
fined surface exploration. 

There are signs that exploration 
extending even further eastward, the 
direction the new discovery mines 
Hudson Bay Mining and Smelting Co. 
recently announced the Coronation and 
Birch Lake areas just inside the Saska- 
tchewan boundary near 
Chalcopyrite the main copper-bearing 
mineral throughout this entire 

Biggest and most active company 
the Ronge area Anglo-Rouyn Mines, 
with indicated 3-million tons 1.97% 
copper ore depth 500 its 
Moose Point property off Waden Bay. 

Anglo-Rouyn now going ahead with 
shaft sinking according schedule. 
second shaft section has been completed 
the 280-ft level and the shaft down 
340 ft., the objective being 500 ft. 
Equipment for lateral development has 


just what the 
for heavy 
loads metal mining! 


Any mining will 


tell you nothing like 
this Hendrick Wedge-Slot 
C-12 Screen with mounted 
skid bars for heavy duty metal 
mining. 


The rugged skid bars protect 
the wedge-slot profiles from 


parallel head flanges main- 
openings 
until the entire head worn 
down. Designed for tops 
heavy duty service and excel- 
lent drainage quality, C-12 
bars are 12/64 inch wide 
Slots run the whole length 


ay 


the large ore The the screen. Write for de- 
C-12 profile bars have thick tails. 


Perforated Metal Perforated Metal Screens Wedge-Slot 


Hendrick 


Company 
Street, Carbondale, Pa. 
Sales Offices Principal Cities 


and Hendrick Wedge Wire Screens Architectural Grilles 


Mitco Open Steel Flooring Shur-Site Treads Armorgrids 
Hendrick Hydro-Dehazer 
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Almost half-century ago 
Precipitation installed the first 
commercial application the 
now-famous Cottrell Electrical 
Precipitator—and has more 
know-how, more varied experi- 
ence and application back- 
ground world-wide installa- 
tions this type equipment 
than any other organization, 
domestic foreign. 


Western Precipitation has had sueh 
extensive experience basic recovery methods 
Ve en *« 
ir 4 ee 
. fF These are only a few of the many important reasons why a Western Precipita- * 
tion installation recognized the best obtainable. This unequalled 
quickly available throughout the major industrial areas of the United Stat cy \ 
and Canada from strategically-located, fully-staffed offices and field representa 
tives, as shown at right. There's one as near as your telephone \ 
it So before you finalize any dust, fume or fly ash recovery plans, be ire to find For literature describing Western Precipitation’s 
out the vital extra advantages offered Western Precipitation Corporat unique background experience and advance- 
ft ments, phone, wire or write our nearest office, 
W P . . . ( 1 
Frecipitation 
} Designers and Manufacturers of Equipment for Collection of Suspended Material trom Gases 
ile and Equipment for the Process Industries 
Main Offices: 1012 WEST NINTH STREET, LOS ANGELES 15, CALIFORNIA 
| “ Chrysier Building, New York 17 « | North La stte Street Building, Ct 0 2 «+ Oliver Building 
Pittsburgh 22 « Peachtree f N. Atlanta Hobart Building, San Franci » 4 
+ Precipitation Company of Canada Ltd . Dominion Square Building, Montreal 
i Representatives in all principal cities 


The 
most experienced 
organization 
dust, fume and 
fly ash recovery 


—as near your telephone! 


stands alone its years continuous 


suspensions from industrial gases, Western 


recognized throughout the world 


Many years ago Western 
Precipitation was first again 
with the multiple small-diameter 
tube type cyclonic collector 
—the type with higher centrifu 

gal forces for greater recovery 
efficiencies. And through the 
years, Western Precipitation 
engineers have continuously 
led new advancements, new 
refinements the mechanical 

trical recovery methods. 


the hest obtainable. 


Western Precipitation was 
the first combine Electrical 
and Mechanical recovery 
vantages one compact, co- 
ordinated system—the CMP 
(Combination 
cipitator) Unit. This equipment, 
offering almost constant col 
lection efficiency despite vary- 
ing gas volume, requires years 
experience both electrical 
and mechanical recovery meth- 
ods for proper operating 


Because the Western Precipitation Corporation 


leadership the complex science recovering 


Precipitation installations, quite naturally, are 
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continuous 


these advantages... 


Added strength, plus increased load-carry- 
ing capacity smaller space result from 
the famous construction 
these gears (formed where 
meet), where the full face width each 
gear tooth put work. Because the 
continuous teeth all Phillie Gear her- 
ringbones are accurately generated the 
most modern machines, these gears assure 
smooth, continuous and highly efficient 


phillie gear’ 


INDUSTRIAL GEARS SPEED LIMITORQUE VALVE FLUID FLEXIBLE COUPLINGS 
Virginia Gear Machine Corp. Lynchburg, Va. 


= . 


gear and year-out. 

you have problem involving high 
horsepower speed reduction under heavy 
shock loads, specify Phillie Gear Continu- 
ous Tooth Herringbones, and assured 
quiet, vibration-free, long-lived trans- 
mission power, for both speed reducing 
and speed increasing applications. 

Learn more about these outstanding 


gears requesting Catalog 


PHILADELPHIA GEAR WORKS, /NC. 


ERIE STREET. PHILADELPHIA 34, PENNA. 


Offices in all Principal Cities 
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Mine Reports Superior Blasting 
with Pont Dynamite, Delay Caps 


@ 


4 
LOADERS distribute Pont Delay Electric Blast FACE ready for shot. Load Pont 
ing Caps 42-hole drift round prior loading the 8), primed with Pont and regular Delay 
Crescent Mine the Bunker Hill Kellogg, Caps—a winning combination for effective blasting. 


BLASTER fires the shot with Pont CD-32 RESULT the blast—excellent breakage, which 
Blasting Machine. This lightweight machine elimi speeds loading. Good fumes get the 
nates the necessity maintaining permanent firing and muckers back Try the dependable line 
yet can fire 480 caps parallel series. Pont mining products your operations! 


You can enjoy the same excellent frag- 
mentation and on-schedule operations PONT EXP LOSIVES 


Blasting Supplies and Accessories 


using Pont Explosive and Blasting 
Supplies your mine. Your Pont rep- 
resentative will glad into further 
(Inc.), Explosives Department, Wilming- 

BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 
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and 
HEAD FRAMES 
‘ Safe Dependable De 
your operation, de- 
pend Mayo methods 
and skill based over 


years experience Ame 


South America. Write fo 
Steel Form 


Muck Bins 
Bhields 
Air Locks 
Locomotives 
Mine Core 


TUNNEL AND MINE EQUIPMENT 


Grouters 


ALL-STEEL 


SINKING FRAMES 


Europe and 


Bulletin No. 20. 


LANCASTER, PENNSYLVANIA 


MASSCO-GRIGSBY 
PINCH VALVES 


for 
ABRASIVE and CORROSIVE 
PULPS and LIQUIDS 


now available with lighter-duty sleeves 


The and inch sizes now avuilable with rubber sleeves for pressures 


up to 50 tbs, per sq. in,, for lighter-duty service, Where applications do not re- 


quire the standard 150 Ib, pressure siveves 


cost and easier operation, They are interc! 


Advantages... 


conditions ® Cannot leak or stick 
© Unobstructed flow passage © Resistance to oils 


Positive closure on solids Resistance of the special 
rubber sleeve to abrasion 


© No working parts in contact 
with pulps or liquids 
© Ne packing glands 


ter 
Mine Smelt Co. 


Denver® Salt Lake City * £1 Paso * New York 


© Minimum pressure loss 


and corrosion is greater than 
thet of the metallic interior 180° Ff. 
ports of gate valves or 


ingeable with the 150 Ib. sleeves 


HINGED... 
for 


Recesses molded into opposite sides 

f the sleeve serve as “hinges” during 
compression. This patented feature 
prevents undue stram and eliminates 
breakage and excessive wear due to 


volve 


© Only ONE wearing port 


© Withstands all chemicals not 
harmful to rubber or 
neoprene 


© Withstends temperatures to 


© Freesing temperatures are 
not hermiul. 


SIZES: 
1”, 2”, 5”, 
6”, 8”, 10”, 14” 


Saskatchewan (Continued) 


arrived and this phase will begin upon 
completion the shaft work. 

Other companies interested and active 
include Madsen Red Lake Gold Mines, 
which has 26-claim copper group just 
the Anglo-Rouyn properties. The 
company carrying out geophysical 
survey and has announced its intention 
proceed with diamond drilling. 

International Nickel, through its ex- 
ploration subsidiary, Canadian Nickel, 
has exploration program getting under 
way Forbes Lake. Others already ac- 
tive waiting for all ice clear from 
the lakes are Kelkeno Copper, the Saska- 
tchewan company which initiated much 
the pioneer exploration the area; 
Forbes Lake Mining Corp.; Selco Explo- 
ration, subsidiary the Selection Trust 
Co. London; Newmont Mining Corp.; 
Glenn Uranium; Pioneer Contractors; 
Consolidated Regcourt Mines; Tombill 
Mines; and Precam Exploration. 


Record expansion uranium mining and 
exploration activity the Beaverlodge 
area this summer foreseen the 80% 
increases volume business Northern 
Transportation predicts will chalk 
from its northern Saskatchewan opera- 
tions before freeze-up. 

Demand for transport services this year 
also extending eastward from the Lake 
area with unconfirmed reports 
new mining finds 150 miles away 
British mining company. 

Anglo Barrington Mines, Canadian 
subsidiary Western Selection and De- 
velopment Co. London, has announced 
uranium discovery which may open 
entirely new area Saskatchewan for 
development. 

Anglo Barrington said made the dis- 
covery just before ice break the middle 
claim group Higginson Lake. Area 
142 miles east Uranium City. 


Gunnar Mines, although not permitted 
divulge precise gross tonnages, 
vealed that April production its Bea- 
verlodge properties reached $1,282,000 
compared with $1.25-million March. 
Working now three-year tax-exemp- 
tion company’s milling rate has reached 
capacity 1,450 tpd, with expansion 
planned for 1,650 tpd November. 


King Copper Mining Corp. planning 
diamond drilling its uranium prospect 
along Soulier Lake miles north 
Uranium City. The drill test further 
radioactive zone traced for length 
more than 1500 surface work. The 
company reports good values from chan- 
nel sampling. 


Exploration work has resumed the 
property Uranium Ridge Mines the 
southwest end Beaverlodge Lake. The 
company, which Chimo Gold Mines 
and Violamac Mines Ltd. have substantial 
interests, has stated that the crosscut 
being pushed from the first level 
Lorado Mines immediately the east, 
toward two surface drill holes put down 
Uranium Ridge. One the drill holes 
0.11% oxide, and the second, 
210 away, returned 3.0 0.37%. 
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SELECTIVE MINING PROBLEM? 


This Marion dragline makes good “prospector” mining 
where irregular deposits require selective digging. With the 111-M, you 
get the “no-clutch-heat” advantages swing, whether the 
machine has diesel Ward-Leonard electric equipment. Its fast cycle 
time, travel speed, and long, wide crawlers help turn big day’s 
work, every day. 


MARION POWER SHOVEL COMPANY MARION, OHIO 


a 


TEREDO CORE DRILL 


“Best the West for Uranium 


Acker Teredo Core Drills operating the Colorado have olready 


lightweight, yet designed and built 
under the most rugged Your choice power 
plent and trailer small truck. 


for Bulletin 


ACKER DRILL CO., INC. 
SCRANTON PENNA. 


complete line Sampling Tools, 

Diamond and Shot Core 

Drilling Accessories and Equipment 


a 


wire 
tained Acker Teredo already 
use the rough, remote terrain 
the Colorado built-in water 
supply tank permits this rig oper- 
ote anywhere! 


WHEN 
HENSLEY DEALER 


You'll find the going lots easier when Hensley 
lightweight, heavy-duty Rippers ond special 
Gnalysis steel Cutting Edges do the job for 
you. . . im dirt, rock, perma-frost, shale or 
hard-pack snow. 


Hensley parts are precision made to fit all kinds 
of earth-moving equipment, Durability, dependa- 
bility and greater job economy are built-in to 
every item in the Hensley line . . . whether it’s 
dozer of scraper rippers, cutting edges, scarifier 
points, bottom track rollers or allied parts 


Facts Now! 
today! We'll send 
Hensley attach- 


Get 


this 
ments. 

Firm 
Address 


Some Dealer Territories Open 


EQUIPMENT COMPANY, INC. MANUFACTURERS 
PERALTA AVENUE SAN LEANDRO, CALIF. 
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LATIN 
AMERICA 


CHILE 


During last March Braden broke its mill- 
ing record, treating during that month 
1,056,771 short tons which works out 
daily average 34,089 short tons with 
peak tonnage March 35,710 
tons, alltime record. 

These records were possible ac- 
count the expansion and improvements 
the mill which were carried out during 
1955 and finished January this year. 
the crushing section, new Symons 
crushers have replaced old type crushers 
which were service for over years. 
the grinding section, primary mills 
and classifiers and secondary mills 
and classifiers have been installed. The 
classifiers are the latest type Dorr- 
Oliver. 

The flotation section will completely 
overhauled and modernized. Braden was 
the first mill the Continent replace 
gravity concentration flotation. 

Present cells will replaced stages 
Fagergren cells. the first stage, 
eight banks old machines having each 
capacity 950 tpd will replaced 
banks Fagergren machines with 
capacity 1300 tpd 

Braden building Junta two 
reinforced concrete tanks 
where the sewage from the Sewell town- 
site will treated and about 75% the 
water contains will saved. The water 
thus recovered will pumped back 
the mill head tanks stages. 

Braden Copper Co, has also broken 
another record Chile. 
camp, Sewell, where the mill and head 
offices are located, has the lowest infant 
death rate the country. 


The government plans build the new 
copper smelter and the electrolytic refin- 
ery the port Quintero, just north 
Valparaiso. This smelter will reduce all 
concentrates and ores from Ovalle south 
while Paipote will smelt the output from 
the town Ovalle the north. 

Government also plans 
Paipote’s capacity avoid having 
export low grade ores which the Min- 
ing Bank must buy from the miners and 
which Paipote cannot smelt with its 
present capacity. 


Andes Copper Mining Co. won 1955, 
for the seventh successive year, the 
Kelly Safety Award which given each 
year Anaconda Mining Co. that 
its affiliates subsidiaries with the lowest 
accident rate. Though its accident rate 
1954 was already very low, Andes was 


Harry Guggenheim, chairman 
board the Anglo-Lautaro Nitrate Co. 
which owns the two largest nitrate mines 
and plants Chile, Pedro Valdivia 
and Maria Elena, expressed satisfaction 
the passing Congress and becoming 
Chilean law, the Nitrate Referendum 
approved the nitrate companies and 
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PERFECT ALIGNMENT the answer 
and far less belt replacement 
the result. 


First, Pioneer Continuflo Convey- 
ors are jig-built the factory, with 
joint frames between the sections 
keep them straight and true. 


Second, Head and tail pulleys are 
large diameter prevent belt slip- 
page 

Third, rubber impact idlers 
absorb shock falling materials, 
thus reducing cutting and wear 
belt. 


Fourth, Specially-designed self-align- 
ing troughing idlers, addition 
forward tilt regular idlers, hold 
belt line. 


Fifth, New-type self-cleaning rub- 
ber return idlers virtually eliminate 
build-up abrasive materials 
roller. 


Sixth, Rollers and idlers turn easily. 
Anti-friction bearings are used 
throughout. This also cuts power re- 
quirement. 


Needs fewer support towers 


Another outstanding feature 
Conveyors their extra 
strength and rigidity. Angle iron 
construction, welded vertical and 
diagonal braces, and upper and lower 
chords tied together with lattice- 
frame construction make possible 
space support points far apart 
feet. 

It’s easy assemble PIONEER 
conveyors because section over 
10’ length. Head and tail sections 
are specially built meet your H.P. 
requirements. 


TONS PER HOUR DELIVERED 
PIONEER 


Belt speed in feet Maximum 
Belt | per minute lump size 


Width 
300° 400° 500° 


156 


432 576 


*Based material weighing 2700 Ibs. 
per cubic yard 


July 1956—Engineering and Mining Journal 


PIONEER Mesabi-type impact idler 


a PIONEER Rubber roll self-cleaning 
return idler. 


Ask your conveyor salesman 
these questions 


What type bearings are used? 
Are they located through shafts? 
How many support towers will necessury? 


the approximate cost assembling and erecting? 


job, write Pioneer Engineering Works, Minneapolis 13, Minn. (sub- 
sidiary Poor Company, nearest PIONEER Distributor. 


Subsidiary of Poor & Company Chicago 
Please send information on equipment checked 
‘ 
| prawns WASHING PLANTS MECHANICAL FEEDERS 

Name 
Compa 
‘ ' 
1 Addre 

; City Lor 
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RECOVER 


valuable 
material 


Turn problems into profit installing Wheelabrator 
Dustube collectors salvage ALL the dust created 
your Let their simple cloth tube design 
help you recover valuable material and eliminate the 
nuisance and hazard dust-filled air gives rise 
employee and community relations 


Dustube collects material the dry state can 
reused without thickening, filtering drying. Screw 
conveyors other automatic handling devices save 
hours manual handling taking the material 
common point for processing. 


Dustube collectors are particularly suited, through the 
use synthetic filtration fabrics, the recovery 
values gases from sintering machines, blast fur- 


naces, refining furnaces and similar processes. Gas 


WHEELABRATOR 


community 
relations 


| 
| 


initial temperatures high 2000° can easily 
cooled and filtered temperatures well above the 
dewpoint. Combustible gases and dust are also safely 
controlled. 


For continuous, severe service, with minimum 
downtime, choose Wheelabrator Dustube collectors. 
Tailored for your particular dust and fume problem, 
they can built fit new existing plant buildings. 


For more information Dustube 
principles, construction 
formance, write today for your 
copy of catalog No. 4372. 


438 Byrkit St., Mishawaka, Indiana 


Trail Blazer Industrial Progress 
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for the biggest names industry! 


Magic! broken glass 
becomes duck soup! 


can’t see it—but broken and 


molten glass being moved storage 
that Carrier Natural-Frequency Con- 
veyor Corning’s Wellsboro Plant. 
The broken glass (called cullet) used 
collected metal tote boxes, 
doused with water, then taken stor- 
age with truck. 

Excess man power was involved 
the operation—three men were used 
non-productive capacities move the 
tote boxes. tremendous amount 
water was consumed the process, 
and steam from the molten glass and 
water caused corrosion problems that 
were not easily dealt with. Steam and 
water overflow also made large areas 
the sub-basement untenable. 

Cleaning this operation was ob- 
viously job for boy. But for 
rier engineers was almost routine 


Working with the manufacturer, they 
soon designed series Natural- 
Frequency Conveyors take the 
whole dirty job, automatically and con- 
tinuously! 

The molten and broken glass now 
fed directly onto Carrier 
Pools water—plus vibration—com- 
bine size, quench, cool and dry the 
material, while being conveyed. 
man-power, fork-lift truck, 
mess. more, the pans are cov- 


ered that steam exhausted outside 
the plant, and water costs are running 
$25 less per day! 

the big headache your op- 
eration? Whether dramatic 
this fairly run-of-the-mill, you'll 
smart check with Carrier—pioneers 
the design and manufacture really 
practical vibrating conveyors and proc- 
essing Write direct for full 
details and copy our new general 
Bulletin 112. 


CARRIER 


CONVEYORS 


Carrier Conveyor Corporation 


219 North Jackson Street, Lovisville 2, Kentucky 
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KERN INSTRUMENTS 


RIGHT 
for the JOB 


FOR 
OPEN 
MINING 


DKI THEODOLITE 


design 
made for portability, 
rugged results 
simplest, quickest way. 


including carrying case. 


READINGS GLANCE 


effortless operation. 

Automatically gives arithmetic 
mean two readings opposite 
circle points 


FOR UNDERGROUND OPERATION 


Traverse Targets easily 
interchanged with instrument. 

Water and 

Exceptional clarity optical 
system—50%, brighter image 
through Kern coating. 


Write for Brochure 
PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 
‘KERN and ONLY KERN 

OFFERS YOU 
the LATEST DESIGNS 


Dr. Henry WILD 


The FINEST 
SURVEYING 
EQUIPMENT 


Chile ontinued) 


the government and which will give the 
natural nitrogen fertilizer new lease 
life its losing fight against the syn- 
thetic competitors. Mr. Guggenheim 
hopes able obtain appreciable 
loan from the which will per- 
mit its plants improve mining and 
beneficiation methods, thoroughly into 
research and build mechanized loading 
port Tocopilla which will cut loading 
time for ship from days one day. 

the nitrate industry need 
real help shown the fact that its 
share nitrogen fertilizer compounds 
produced the world has decreased 
from 65% 4%. the U.S. the number 
synthetic nitrogen plants has increased 
expected that there will plants 
operating 1957. Chile produces 
average 1.5-million metric tons 
sodium nitrate per year, one-third 
which sold the U.S. higher price 
than the synthetic compounds, while 
1957 the U.S. will producing the 
equivalent 25-million tons sodium 
nitrate. 


PERU 


Development the Acari iron ore de- 
posits, located some 600 south 
Lima, now being undertaken Pan 
American Commodities, Peruvian 
company formed several years ago 
exploit Acari and other holdings. The 
properties are located 
Andean foothills some east 
the 600-square iron ore concession 
the Peruvian Santa Corp., now being 
worked under long term agreement 
the Marcona Mining Co., which the 
Utah Construction Co, and the Cyprus 
Mines Corp., Los Angeles, are ma- 
jority shareholders. 

The Acari mining claims comprise 
25,000 hectares ore-bearing land 
which Pan American Commodities has 
located twelve veins high grade mag- 
netite ore running 70% iron. 
No. vein alone estimated 30-million 
tons ore has been blocked out. The 
mines are located some from the 
Pacific Coast port Lomas, south 
the Marcona port San Juan. 

Development the area will call for 
the eventual investment estimated 
including the construction 
35-km railway from the mine site 
Lomas, where modern port works are 
installed cost more than $1- 
million. The plans for the new port are 
now being prepared the Frederick 
Snare Corp., New York, builders 
the present modern portworks Callao. 

Exploitation the Acari iron ore de- 
posits will involve both open cut and 
tunneling operations and the decision 
ahead with the undertaking was 
taken following the completion com- 
prehensive survey the entire project 
made under the supervision Roland 
well-known American con- 
rect investment Peruvian and American 
capital, Pan American Commodities has 


also completed negotiation series 
credit agreements with investment and 
industrial entities the United States 
and Europe, 

Officers Pan American Commodities, 
S.A., are: president, Anthony Gordon, 
New York industrialist; vice president, 
Andres Dasso, well-known Peruvian 
industrialist and president the Central 
Reserve Bank Peru; directors, Alberto 
Cerritelli, director the Banco Union, 
Lima; Dr. Jose Morales Urresti, manager 
the Central Reserve Bank Peru; 
Dr. Guillermo Dasso, managing director 
Sanguinetti Dasso, leading Lima 
lumber firm; and Col. Jean Gielgud, for- 
mer Polish General Staff Officer, who 
served during World War with the 
British 8th Army the Mediterranean 
and Italian theatres. has been awarded 
the French Legion Honor and many 
other decorations. has been engaged 
business Peru for the past five years. 

The Acari deposits are located 
around 800 900 meters above sea 
level. Total extent the mineralized 
area, commercially exploitable 
determined, the immediate plans 
for development being based the ore 
now blocked ovt. planned make 
the first shipment ore the latter part 
1957 and expected that shipments 
will eventually reach 2-million tons 
year. 

Preliminary construction work and tun- 
nel driving the mine site now being 
carried out Flores Costa, well- 
known Lima construction firm. 


FREE AND EASY 
OPERATION 


FLOTATION 
MACHINES 
MAKE THE GRADE 


ONE WAY GET 
ECONOMICAL OPERATION 


SEE FOR ORE 
TESTING AND CHEMICAL 
PROCESSING MINERAL 

AND METALLURGICAL 
PRODUCTS 


the BOOTH company 


Incorporated 


333 West 14th South Street 
Salt Lake City 15, Utah 
MINERALS SEPARATION 


MANUFACTURE EQUIPMENT 
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the care and 


feeding 
electric 
shovels 


Nothing brings out the beast electric shovel more 

electricity, and will drop its ugly head and 

Sensible, well-trained shovels insist Hazacord Portable 

Cables for dependable power supplies. They know Hazacord 

Shovel Cables are electrically and mechanically strong 

withstand all rugged mining service well approved for 
flame-resistance under the rigid requirements the Federal 
Bureau Mines and the Pennsylvania Department Mines. 


Hazacord Shovel Cables are available six standard types 
for use 15,000 volts. They are protected Hazaprene 


ZBF sheath which has been cured continuous metal mold 
assure: optimum vulcanization; maximum 
density; lasting toughness; smooth, wear-resisting 
surface; controlled diameter; resistance 
mechanical abuse. 


HAZACORD 


mold-cured portable cable 


Keystone heat-, moisture- and ozone-resisting insulation 
provides maximum electrical protection, and extra- 
flexible conductors insure easy, kink-free handling and 
added service life under constant flexing. 


— 


Write for your copy the Hazard Mining Cable Catalog, 


Bulletin and check over the Hazacord construction that 

will keep your mining machinery contented. Hazard Insulated 

Wire Works, Division The Okonite Company, Passaic, 2417 
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How? Exclusive Five Fold Clad plate 
Virtually eliminates shedding and 


ation! You get more power per cubic 


inch of batte ny You g et more work for less co st! 


MORE 


Longer, heavier Slyver-Clad plates 
pack extra power 


EXTRA 
LIFE 


Active material stays plate 


2S—works 
longer! 


All this in— 


STANDARD SIZE TRAY 


justrial ai Batteries | 1906 


Principal Cities Coast 
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CAPACITY 


MEXICO 


advent uranium mining Mexico 
still far-distant but was brought 
tep closer the Mexican 
appointment June three-man 
Nuclear Energy Commission. 

the men are educators with 
scientific backgrounds and the third mem 
men, are, cours 


only make policy 
recommendations the Mexican Presi 
dent. The Commission work closely 
with advisory board made min 
ing men and physicists. 

still remains much before 
uranium mining will get under way but 
the establishment this Commission was 
first step which had taken. 

While commercial concentrations 
radioactive ores have been reported 
yet, qualified geologists have said pri 
vately that they can not conceive that 
such concentrations not exist. 

Several major foreign operators here 
presumably would willing under 
take uranium exploration programs 
there was any guarantee that they would 
permitted mine deposits their 
ploration discovered and would per 
mitted extract reasonable profit 
However, these companies have held back 
thus far because uranium mining has 
become a nationalistic cause celebre, and 
the present political atmosphere they 
would not have such guarantees. 


Gulf Sulphur Corp. 
May and operating purposely with only 
part its capacity, extracted more than 
during its first month. Until its storage 
areas Coatzacoalcos are completed, 
using those Mexican Gulf Sulphur. 


ARGENTINA 


Mineral exports from Argentina the 
first two months this year reached 
value 33-million pesos (some $800,000 
free market rates prevailing that 
time), while similar exports for the same 
period 1955 were worth only half 
million pesos, figures newly released 
the Ministry Finance show. This strik- 
ing increase the result the new gov- 
policy allowing exports 
the free market rate rather than the 
previous controlled rate. 


Argentine government’s return 


Constitution 1953 meant, among other 


things that the famous Article the 
Peronist version the constitution 
abolished; this article stated, “the public 
services belong originally the State, 
and under circumstances may they 
transferred conceded for exploitation. 
Those now the hands individuals 
will transferred the State sale 
expropriation with indemnization 
time determined national law.” 

This move was warmly received 
mining enterprises operating with foreign 
capital this country: 

“With the new security that capital 
can feel here,” said one Argentine indus 
try spokesman, look forward great 


new era for the Argentine mining indus 
which has been long delayed 
the aloofness foreign capital, which 
indispensible enterprises which, like 
mines, require large investments.” 


Private capital will called put 
only copper mine, Capillitas, 
back work, according Adolfo Fac- 
tor, director the Catamarca State 
School Mines (Escuela Provincial 
Mineria). Operations Capillitas are now 
totally paralyzed due “technical errors 
stated. The mine the 
property the Argentine Military Manu- 
facturing Authority General 
Fabricaciones Militares), which will 
call for bids from private enterprise 
extract copper here, which present will 
all exported. 

Mr. Factor made this announcement 
speech marking the opening the 
mining 

Plans are also train re-commence 
work the gold and manganese mine 
Farallon Negro, Factor said. 


BRAZIL 


With good deal pride, the iron ore 
mining company, Cia. Vale Rio Doce, 
announced this week that the last pay- 
ment was made $14-million Export 
Import Bank—twelve 
time. 


years ahead 


Kaiser Aluminum Co. through its Bazilian 
company, Kaiser Aluminum Brasil, 
starting search for bauxite the Fed 
eral Territory Amapa (north side 
the mouth the Amazon River). 


AUSTRALIA 


New Broken Hill Consolidated Ltd. in- 
creased its ore reserves 200,000 tons 
3-million tons the year ended Dec. 
31, 1955. Assay grades are little changed, 
the most significant move being rise 
grade 12%. the New B.H. 
mine, 2.1-million tons are below No. 
level. 

During the year throughput ore 
increased 50,000 tons 531,447 tons. 


part the program for the develop- 
ment copper mining Australia, the 
Federal Government has decided 
tain all features the 
protection basic copper. Concessional 
admission basic copper required 
supplement local production will also 
retained while existing controls basic 
copper and copper products for exports 
will continue. 


Drilling Ravensthorpe Western 
Australia Western Uranium Mines 
has indicated copper body with 
reserve more than 4-million tons 
ore averaging 1.6% copper. this, 
million tons average copper and 
estimated dwt gold ton. Drilling has 
ilso indicated, lower horizon, 
second large orebody. The exploration 
program continuing and successful 
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Batteries CUT 
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For all mining applications 


Actual photo taken during vibration torture test Battery 


BATTER 


ad 


Section positive plate 


Vibration can’t loosen active material shorten battery life 


BATTERY FOR MINE 
LOCOMOTIVE. Exide 
Model MVM 
Write for copy 
Bulletin No. 5161. 


When heavy duty storage battery gets 
the battery life 
literally the mercy the bond be- 
tween the positive grid and the active 
material. Heavy shedding means 
short life. 


But look what happens Exide- 
Battery. Active material held 
firmly captive inside the plastic power 
tubes. Hair-thin slits let electrolyte in, 
but keep active from falling out. 
prolonged vibration tests, this unique 
design has proved valuable bat- 
tery life stretcher. These findings are 
confirmed the long, dependable serv- 
ice Batteries typi- 
cal high-vibration applications. 
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This superior performance only one 
the many extra advantages Exide- 
have earned them unmatched repu- 
tation for long life and high capacity. 
When you order heavy duty batteries, 
the equipment that requires them, 
sure specify Write for 
detailed bulletin, Exide Industrial Divi- 
sion, The Electric Storage Battery Com- 
pany, Philadelphia Pa. 


Exide 
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Blue 
INSERT 

BITS 
INCREASE 


U.8, PATENTS 
2,618,004 


2,666,622 
OTHERS PENDING 


Write for illustrated catalog covering complete 


range of ‘Blue Demon" Bit sizes for all rotary 
Grilling requirements. 


HAWTHORNE 


Cable address: HAWBIT 
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Australia (Continued) 


outcome may lead the erection 
copper smelter and treatment operations 
treatment plant present being in- 
stalled small dimensions and ca- 
will come operation early 
changed Ravensthorpe Copper Mines 


Australian Mining Smelting Co. Ltd. 
all-out prove commercial quantities 
low grade lead the close vicinity 
the well-known Rum Jungle uranium 
field. Company subsidiary Con 
solidated Zine Corp. Lid. whose other 
subsidiary developing the Rum Jungle 
uranium field under contract 
Australian Government. Strong signs 
big deposit lead around the uranium 
mine area have been reported but the 
grade was described very poor. Several 
months diamond drilling operations 
area involving 340 acres are planned 
test the value deposits. 


Western Titanium N.L. expects that its 
new plant Capel Western Australia 
will operating half capacity before 
the end 1955. increased capacity 
expected early 1957. Option rights 
have been obtained Western Titanium 
over about 2,000 acres which scout 
boring has indicated several million tons 
payable ore reserves.. Check boring 
now progress. 


Great Boulder Pty. large gold min- 
ing operator, raising 
finance its development program. The 
new money will used for sinking 
internal shaft the Edwards shaft sec- 
tion and deepening Hamilton shaft fol- 
lowing encouraging drilling and develop- 
ment results. Development the south- 
ern end the eastern lode system and 
haulage system between Edwards and 
Hamilton shafts are also planned. The 
new areas are expected open 
large tonnage new ore. 


United Uranium N.L. has exposed ore 
assaying 6.52% oxide 
Sharana lease. This was met the 
same level (57 ft) No. shaft the 
one-ton piece pitchblende assaying be- 
tween and oxide which was 
mined 


THE 
PHILIPPINES 


Atlas Consolidated reports its April pro- 
duction 159,820 tons ore milled 
averaging 0.83% copper. Concentrates 
totalled 4,664 averaging 21.4% 
copper and 0.13 gold per ton, con- 
taining nearly 2-million copper. 
During the nine months operation 
1955 the Atlas mill treated 1,013,600 tons 
ore averaging 0.93% copper with 
average extraction 82.7%. Total ship 
ments copper concentrates amounted 
12,480,913 copper and 3,580 
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gold, with gross sales value over 
Except for one shipment 
the U.S. all concentrates were made 
Japan for smelting. Copper 
abroad but the gold was returned 
Manila for sale the local market. Ore 
reserves the end 1955 were reported 
tons averaging cop 
per. This estimate was verified 1955 
Loofbourow, senior mining 
engineer Longyear Co. Minne 
The Toledo mill 
6,000 tpd March, with intention 
increase its capacity 10,000 tons 
the end 1956, 

The company planning build 
acid and fertilizer plant 1957 
utilize the flotation pyrites 
covered by-product the mill, which 
now totals 350 tpd. Ultimately the plans 
include production superphosphate 
and gypsum sold local cement 
mills which are obliged import this 
product. 


Gold production ended February 
San Mauricio Mining Co. because 
heavy operating losses 1955 and de- 
pleted ore reserves. Since its rehabilitation 
after the war San Mauricio had been the 
largest gold producer the Paracale 
area, with output 1954 valued 
over $2.6-million from ore averaging 
0.37 per ton. 1955 production fell 
half that figure and ore values declined 
0.2 per ton. result operating 
loss $760,000 was sustained. Develop- 
ment work during the year failed 
locate any substantial tonnage profit- 
able ore. 

Suspension work San Mauricio 
reduced the number gold mining 
operations the Philippines six, not 
including by-product gold recovered 
Lepanto Consolidated from its copper 
ores. 


Herbert Allen, new chairman Ben- 
guet Consolidated, has promised President 
Magsaysay that his banking organization 
will embark large scale investment 
program the Philippines amounting 
probably millions dollars involving 
new mining enterprises employ Ben 
technical staff. The, annual report 
Benguet revealed substantial improve- 
ment 1955 with net profit over 
Its subsidiary, Balatoc, like 
wise reported profits over $188,000 
against loss 1954, 


Acoje Mining Co. will place orders for 
$400,000 worth machinery and equip- 
ment the United States. Company 
substantial producer metallurgical 
grade chromite and shipped 8000 tons 
April valued over $205,000. Robert 
Jones consulting geologist for the 
company. 


Palawan Quicksilver Mines, the country’s 
only mercury producer, reported its 1955 
output totalled 661 flasks, valued 
$175,000. Total ore reserves are estimated 
319,000 tons, valued over 
Current production about 220 flasks 
per month, 


Co., manager Samar Mining 
Co. has received offer from foreign 
mining company develop its deposit 


MINING and QUARRY 
BLAST HOLE DRILLING 
tale 


: 


Giant Crusher 
Chews Ore 
Peru Top 


Rate 1000 Tons 
Per Hour... 


This Birdsboro customer turned barren wasteland Peru into 


mushrooming iron mine just four months. The ore from the 


STEEL MILL MACHINERY approximate 70-million ton deposit being broken 


HYDRAULIC PRESSES mammoth Deep Frame jaw crusher 
(Metclworking and Extrusion) 


CRUSHING MACHINERY 
SPECIAL MACHINERY 


STEEL CASTINGS 
Design provides fast, high production with minimum Ask 


One the largest ever built, the crusher incorporates special 
Birdsboro-Buchanan design features. This ruggedly ma- 


great depth and exceptional length crushing surfaces 


ROLLS: Steel, Alloy tron, Alloy Steel your Birdsboro representative to explain the cx? lu sive Birdsboro 


Buchanan features that make this possible 


BIRDSBORO STEEL FOUNDRY MACHINE CO., Main Offices Birdsboro, Pa. District Office: Pittsburgh, 
New York Office: Engineering Supervision Co., 120 West 42nd Street, New York 
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LATEGRI 


PLATE FOR BELTS 


Make strong dust tight, 

any width. Special design spreads 
tension uniformly across belt, allow 
natural troughing belt and assures 
smooth operation over “lat, crowned 
take-up pulleys. Sizes for belts 


> 
| 


@ Weighs 125 


@ Drills by vac 
needed 
evttings 


engine 


100° recovery of 


@ Impossible to love cireviation 
Powered by McCulloch 9 HP 


PRODUCT THE HOUSTON TOOL CO. 


Philippines (Continued) 


nickel ore Homonhon island 
royalty basis. The ore said aver- 
age 0.5 1.6% nickel content. 


Baguio Gold Mining Co., one the few 
remaining gold producers Mountain 
Province, has signed operating contract 
graduated royalty basis develop 
the the Gold River Mining 
Prospects are considered good for 
bringing new producer. 


AFRICA 


Southern Rhodesian mineral production 
should reach total value for 1956 $70- 
million, record for the country, the 
Chamber Mines Rhodesia has stated. 
statement followed the announce- 
ment record production for April 
minerals worth $6-million. April figures 
showed rise about $400,000, chiefly 
accounted for increases asbestos pro- 
duction, 

Mineral production Southern Rho 
desia comes almost entirely from large 
number small mines, some which 
are still worked individual prospec 
tors. With the exception the colliery 
Wankie the country has still single 
large mining enterprise. 


Anglo American Corp. reportedly has 
exercised its option over the ilmenite 
sands undertaking near the $5.6-million 


THE KEY 
BETTER 
DRILLING 


DRILLING 
SYSTEMS 


DRS BY VACUUM 
No Fuss - No Muss - No Oust 


imposible to lore circulation Adoptable to geo- 
physical, thet hole, blest hele, rat hole or surface 
pipe drilling ngs. Drills te 2000 fee 

evitings at rate of | te 36 tons per hour 


Remover 


@ Ideal for exploration drilling 

@ Anywhere there is o hele to 
be drilled the Mighty Midget 
will drill 


vum — no woter 


@ For further intermation write 


Hovsten Teol Ce, Santa 
Sesona, Caltornia 
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titanium pigment plant built 
African Explosives and Industries 
Natal 


Opening Kinross goldfield’s first mine 
making good progress, with two com- 
panion ventilation winzes going down. 
One expected intersect reef 700 
and the other 1200. Some 2,000 
sinking finished. plant ca- 
pacity set 60,000 tons per month. 


South Africa will able sell uranium 
profit when contract buying ceases, 
according estimates the secretary 
the South African Atomic Energy 
Board. Full production from the gold- 
uranium mines expected 1960. 


Doornfontein has topped its own 
1508-ft tunneling record (March 1956) 
with new mark 1903 straight 
April. new techniques were used, the 
increase credited improved team- 
work. 


EUROPE 


ISLE MAN 


Amanda Mines Ltd., announced plans 
acquire Metaliferous Holdings Ltd., 
operation subject ap- 
proval Amanda Property 
has Mill with 120 tpd capacity and 
rights two mines (the Snaefell and Fox- 
dale properties). Present operation 
salvaging dumps Foxdale mine re- 
ported 400,000 tons). 

Amanda plans build additional 
mill the same capacity. Profits 
stepped-up salvage operation will under- 
write intensive exploration and devel- 
opment drive—in the Foxdale and Snae- 
fell areas, well other prospects 
now being negotiated with local govern 

Ore deposits the Isle Man, the 
announcement states, have not previously 
been investigated present-day geo 
physical methods, 


ITALY 


Existence important potash beds 
Sicily, discovered last year, has been con- 
While studies were being made 
the contents some sulphur mines, the 
engineers the Montecatini Co. found 
deposit kainite containing some 25- 
million tons, Bosco near Serra Falco. 

Last year Trinacria and Edison Com- 
panies, affiliated the Alsatian Potash 
Company, discovered 
(Enna) and Salinella (Caltanisetta) beds 
scheelite and carnalite. reported 
that Montecatini has patented proc- 
for separating sulphate potash from 
magnesium and studying its introduc- 


tion industrial scale. Process con- 


sists floating the ore 
solution which separates the kainite from 
the other salts. 
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where soda ash shipments are 


geared your changing needs... 


your requirements change (and happens all us!) that shipping 
dates you established yesterday not serve your needs today, West End 


geared rearrange schedules promptly meet your current 


requirements service perform gladly. 


West End Company 
SODA ASH BORAX SODIUM SULFATE SALT CAKE HYDRATED LIME 
EXECUTIVE OFFICES, 1956 WEBSTER, OAKLAND 12, WESTEND, CALIFORNIA 


— 
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HAMMOND’S SAFE 
BLASTING EQUIPMENT 


EXPLOSIVE BOXES 


These rigid non-conductive 
explosive boxes represent a 
prime safety investment. 
Made entirely of wood- 
tongue-grooved and dove- 
tailed construction. . . no 
metal parts .. . automatic 
lock... rubber band spring 


» Moisture-resistant. Box 
sizes are based on 1% x 8” 
sticks. 


For Tamping Explosive Shots: 
made of Hardwood. 


SECTIONAL 
TAMPING POLES 


Poles are round, 
Sizes to 10’ long. 


These poles are made of straight grained wood 
and are coupled together with removable wood 
ome eid im place in recessed grooves by 
rubber band and can be quickly connected and 
unconnected. Couplers and Head Blocks are 4, 5 
and 6 inches in diameter, Please specify size 
when ordering. Poles are 1'//o” in diameter. 


J.V. HAMMOND CO. 


Spangler, Request 


“HOME, HOME THE RANGE!” 
for RUGGED 
EAGLE LOG WASHERS 


number Eagle Double Log Washers are 
producing profitably the Mesabi Range— 
and other ivon mining 


Eagle Logs are built and designed scrub, 
abrade and wash maximum capacities iron 
ore and other ores, ‘round the clock, all 
season long. 


Sturdy, non-deflecting tubular steel log 
shaft, replaceable Ni-Hard paddie shoes, 
totally enclosed gearing running oil-bath, 
lower 
upper thrust bearings, are few features 
that insure top performance and economy. 
and dia. (tip tip); and 
tub widths; 24’, lengths. 


Send for catalog 55. 
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these would submitted immediately 


are located Shallee, County Tipperary. 


third group Canadian mining experts 


than week after was announced 

that Canadian mining group was in- 
that 
been completed, preliminary exploratory 


Mining 


EAGLE IRON 


EIRE 


Pumping has begun the abandoned 
copper mines Allihies, County Cork, 


terested the copper deposits there. 
The pumping contractor charge said 

clearing the old shafts water 

would take several weeks. When this has 


work would started the Can-Erin 
Toronto. 


Chairman Silvermines Lead and Zinc 
sell, has informed shareholders certain 
Canadian Mining interests (Mogul) are 
interested acquiring the property for 
large-scale development. added that 
acceptable proposals were received 


the stockholders. The mines question 


aerial survey certain areas 


with view exploring its mineral re- 
sources, 


ASIA 


JAPAN 


contract supply 105,000 tons 
Japanese alumina the annually 
for ten years has been approved the 
Japanese Government, the Japan Light 
Metal Co. Harvey Machine 
Co, was making arrangements with the 
Government and comercial banks 
complete the deal, the company said. 

Under the contract, Japan Light Metal 
and the Sumitomo Chemical Industrial 
would supply 55,000 and 50,000 tons 
alumina respectively each year for ten 
years, starting from 1958. The contract 
could altered after five years 
months’ notice. 

Alumina will used for aluminum 
production refinery which Harvey 
Machine Co, plans build Dallas, 
Oregon. The American company would 
make advance payment $1.4-million 
the two Japanese companies for 
expansion, 


CEYLON 


The new Government has decided ex- 
ploit extensive deposits 
north east coast Ceylon state 
venture, and not sell exploiting con- 
cession private enterprise, local 
foreign. This decision spirit with 
policy the new government—all basic 
industries should state-owned and con- 

The Government does not intend 
ship the crude sand, but establish 
fining and ore dressing plant the site 


Steel 
Pins. 
Safety Factor 
Every Skookum Block! 

Timken Roller 

Special Grease 

For general purpose 
slusher stope mining. 
all popular 
sizes. 


SKOOKUM will build 
ANYTHING ina 
BLOCK FORGING! 


WRITE TODAY for your catalog of Skookum 
Mining Blocks. 


ORE CONCENTRATING 
TABLES 


REVOLVING FEED 
DISTRIBUTORS 


HYDRAULIC CLASSIFIERS 
VIBRATING SCREENS 


WOOD TAMPING POLES 
Gravity Ore Recovery, 
DEISTER MACHINE CO. 
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Lowest cost-per-ton crushing with 


KUE-KEN CRUSHERS 


KUE-KEN JAW CRUSHERS rubbing” 
lengthens jaw plate life times. Uses less power. Self-lubricated 
with crankcase-type system. Flywheel safety device eliminates frame 


breakage. Sizes: 12” 48” 36”. 


KUE-KEN 
GYRATORY 
CRUSHERS 


Compact design 
quires less headroom 

takes choke feed. 
“Crushing without 
gives longer 
life. Sizes: 18”; 28” 
56”. 


BALL MILLS 
MORE THAN 100 SIZES AND TYPES 


Grate discharge mill also available 
screening and convertible types with 
capacities from 500 tons per hes 


Screening mill for amalgamating classes 


a 


Single end peripheral discharge rib cone mill 
fitted with water-cooled feed bearing for han 
dling hot kiln product 


Peripheral discharge mill for producing granu 
lar For controlled grinding tungsten 
and similar ores where sliming must elimi 


nated, 


years experience supplying every 
crushing and grinding requirement 
your disposal form engineering coun 
sel. inquiry our engineering depart 
ment will bring prompt reply. 


WRITE FOR CATALOG DEALERS: 
SEATTLE, WASH Washington Machinery 
STRAUB MFG., CO., INC. 8383 Baldwin Oakland, Calif. SALT LAKE CITY, UTAH Lund Machinery 
SAN ANTONIO, TEX Closner Equipment 


, PORTLAND, ORE Contractors Equipment Co 
LOS ANGELES, CALIF Garlinghouse, Fremon Co 
PHOENIX, ARIZ. 


Stapley’s 


Classifiers + Feeders + Rib Cone Boll Mills + Concentrating Tables + Vibrating Screens VANCOUVER, B.C. Universal Equipment Co 


Pennsylvania Crusher Division, Exclusive Licensed Eostern Manufacturer and Distributor, 323 S. Matlock St 


, West Chester, Penn 


Armstrong Whitworth (Metal Industries) Ltd., Authorized Licensed Manufacturer and Distributor. Close Works, Gateshead upon. Tyne 8, England 
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DeZURIK VALVES 

EASY OPERATION 

LUBRICATION 


LEAKAGE! 


THIS EXCLUSIVE ECCENTRIC 
PRINCIPLE ACCOUNTS FOR 
THE OUTSTANDING PERFORM- 


OPEN FULL 


ANCE DeZURIK VALVES 


DEAD SHUT 


ECCENTRIC PRINCIPLE 


The DeZurik Valve combines an eccentric 
shaped plug and an eccentric-raised seat in 
the valve body. The slightest rotation of 
the plug breaks the contact and :t swings 
open with an easy quarter-turn 


LUBRICATION 


Because there is no friction between the 
plug and the valve body, NO LUBRICATION 
IS REQUIRED. The danger of contamination 
from lubrication of the plug is eliminated 
in DeZurik Valves 


RESILIENT-FACED PLUGS 


Metal-cored plugs are available with variety 
of synthetic facing materials. These resilient 
plug-facings seal around solids in the flow — 
effectively eliminating leakage even on lines 
carrying solids in suspension, 


fest VeZurik its 
lines carrying pulp, tail 


line where tight shut-off and quick, 


easy operation are required, sizes 
from thru 20”; manual, pneumatic, 
hydraulic electric operators; with 
flanged, screwed victaulic ends 
Representatives principal 


WRITE 
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Wherever conveyor belts turn over, industry 
turns the American Pulley Company. From 
and out storage...a high portion recent 
installations are equipped with American Con- 
veyor Pulleys. 

Engineers and operators know they will get 
pulleys: 

ACCURATELY CROWNED for true belt 

tracking. 

EQUIPPED with the exclusive 
split tapered hubs prevent walking the 
the only hubs designed specially for con- 
veyor pulley service. 

DESIGNED theory, checked 
pendent research and proven thousands 
tough applications. 

AVAILABLE with unique Griplex Spiralag- 
ging eliminate slippage and prolong rim life 

renewable with the pulley place. 

pulley specialists with over 
sixty years experience. 

When you install new conveyors modern- 
ize existing ones, turn American for Conveyor 
Pulleys—Built for the 400 stand- 
ard sizes. 

STOCKED AND SOLD BY DISTRIBUTORS 
PRINCIPAL CITIES 


The Company 
4210 WISSAHICKON AVENUE 
PHILADELPHIA 29, PA. 
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and concentrates minerals 


other methods fail 


Seurrra 


Stearns Type magnetic separator provides intensely 
powerful magnetic field which attracts very feebly magnetic 
particles. That why the “K” has proved highly successful 
purifying and concentrating minerals when other methods 


were either impractical inadequate. 
Youe 


Users report that this separator has given outstanding 
sults for magnetically cleaning concentrating materials 


ranging size from 200 mesh. Capacity ranges from 
over 500 per per inch feed width. separators 
are built 10, and 30-in. feed widths and can fur- 
nished with from magnetic fields. Complete laboratory 
facilities available for testing samples your product. 
invite comparison results. Write today for bulletin 701B. 


| Magnet Pore 


Diagram 
showing how 
separator 
works, 


Mow Macwe tic Maremas 


Hor 


FEATURES THAT PUT OUT FRONT: 


Magnetic field protected against flux 
leakage 

Magnet support frame not part mag- 
netic circuit. Specially constructed steel rolls 
with non-magnetic stub shafts further insulate 
magnetic circuit. 


Simple adjustment 

Positive, easy control feed rate, air gap 
width, splitter settings for extremely accu- 
rate separation. simple, unskilled workers 
can operate and adjust it. 


Uniform material distribution 
Louver-type feeder provides uniform distri- 
bution across entire feeder width. Speed 
feed closely matches roller speed for yreatest 
efficiency. 


Powerful magnetic force 
Primary pole noses are scientifically 
shaped give maximum flux density 
separating zone—take full advantage 
powerful electro-magnetic force. 


Dependable, long-lasting 


Triple-sealed bearings keep out dust, insure 


smooth, low-cost operation. All parts are 

easily accessible for service. 

Here are some products the handled profitably: 

Product Purification Nefheline Syenite | 
Silica Sand Barite 
Scheelite Product Concentration 
Soda Ash MAGNETIC EQUIPMENT FOR ALL INDUSTRY 
Abrasives Ilmenite —“_ 
Silicon Carbide Monazite oo 
Aluminum Oxide Chromite | STEARN MAG “@ ETS 
Pottery Clay Columbium Ores 4 a 
Fire Clay Tantalium : 
Kyanite Wolframite | STEARNS MAGNETIC, INC., 624 S. 28th St., Milwaukee 46, Wis. 
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carbi drill bits 
COST HALF THE PRICE 
OTHER CARBIDES... HAVE 
75% 


exploration 

inaccessible 
areas 


Easy 
just 


Fully proved 
many leading 
drilling Contractors 


COMPLETE with Pump 
FORMER COST COST PER FOOT PERCENTAGE SAVING and Fittings 


PER FT. ORILLED WITH TEE-CEE | COST SAVINGS SAVING Every F. O. Spokane $835 
With OTHER OWE PASS PER FOOT PER FOOT 100,000 FT f 


additional 
2.06¢ 


8.0¢ 
3.2¢ 


Diamond Core 
Drill Manufacturers 
Since 1898 


The revolutionary new 
Carbide 

price other carbides you Gold Tin Columbite Titanium Bauxite 

throw away. Tested and 
proven Canadian mines, 
cuts costs almost every 


tested with the 
test. The 


savings, too. eliminates NEW YORK ENGINEERING COMPANY 
loes away with the cost used withexisting steels, 
does away with the Simply cut off 
grinding time and carbide tip thread 
Test this bit your and forge, grind 
Products Mining Gegree taper. 

Division, St. Catharines, 


fitting and knock-off 
Ontario, Canada, 


Most accurately and economically 


you are MOVING 


forget notify least one month 
advance insure uninterrupted service your 
subscription ENGINEERING MINING 


Please send your change address together with 
your old address to 


DIRECTOR CIRCULATION 
ENGINEERING MINING JOURNAL, 330 42nd 
New York 36, 


DON’T FORGET NOTIFY 
YOUR POSTMASTER, TOO! 


wake 
QNTARIO 


196 Engineering and Mining 


tig 
bp 
RESULT 
MINE 
TESTS 


CORE DRILLING 


* Mineral Prospecting 

* Foundation Test Borings and Grouting 

* Large diameter holes for Ventilation 
and Escapeways 


1205 Chartiers Ave. PITTSBURGH, PA. 


WANTED 


Rare Earth Ores 
CONCENTRATES 


EUXENITE FERGUSONITE GADOLINITE 


THORTVEITITE XENOTIME. 
Tell what you have. 


MICHIGAN CHEMICAL CORPORATION 
Rare Earths Division. Saint Michigan 


copy this quick-reading, 8-page 
booklet yours for the asking. con- 
tains many facts the benefits de- 
rived from your business paper and 
tips how read more profitably. 
Write for the “WHY and HOW 


McGraw-Hill Publishing Company, Room 2710, 
330 West 42nd St., New York 36, N.Y. 
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TECHNICAL NEWSLETTER 


YOU 


RECEIVED 


Every issue features a technical article on the 
use of MOLYKOTE Lubricants in industry . 
“How-to” 
tions 2 Filled with engineering data which 


applies all industries published 
regularly 


THE ALPHA MOLYKOTE CORP. 


Main Factories: Avenue, Stamford, Conn. 
Arnulfstrasse, Munich 19, Germany 


stories On tough lubrication applica- 


KEEP YOUR COMPRESSOR 


TOP EFFICIENCY 
LOW COST WITH 


CONRADER 
UNLOADER 


STANDARD EQUIPMENT 
MANY NATIONALLY KNOWN 
AIR COMPRESSORS USED 
THE WORLD OVER! 


Always fully opened or closed 
Positive ond instantaneous ac 
tion. 


Adjustable from 4 pounds to 600 
pounds operating pressure 


Pressures to 1000 psi. on a 
custom basis 


Easy to install 
any position. 


~ Operates in 


We offer a one-day repair 
service on any unloader 


Sates Territories 
and Distributorships Availabl 


Your Problem Will Get Our Immediate Attention 


CONRADER CO. 


WRITE TODAY 


BOX 924 
ERIE, PA. 
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Professional Services 


ASSAYING 

CONSULTING 
PROSPECTING 
ORE TESTING 


AGENCE MINIERE 
MARITIME S.A. 


worn weighers, samplers & Assayers 

a Ores, Metals Hepresentatives of 

shippers at Buropean ports & Works 

Market surveyors and commercial 

aduisers assuring sales divect to 
consumers 


2, rue Van Bree, Antwerp, (Belgium) 


BEHRE DOLBEAR 
COMPANY 


Consulting Mining Pngineers 
and Geologists 


11 Broadway, New York 4, N. Y. 


BLANDFORD BURGESS 


Consulting Engineer 


Industrial Mineral ®pecialist 
UBOM, APO 028 
Ban Francisco, Callf 
Manila, Prilippines Monticello, Ga. 


COWIN COMPANY, INC. 


Mining Engineers & Contractors 
Shaft & Blope Binking 
Mine Development 
Mine Plant Construction 


118th Street 8.W. Birmingham, Ala 
Phone 


DICKINSON LABORATORIES 


Assayers—Chemists 
Metaliurgists——Umpire Work 
Ore Shippers representatives at 
local Plants 
Samplers- Analysts at Mexican 
Korder Points 
1900 West Main Paso, Texas 


GEOMAR MINERALS 
RESEARCH LABORATORIES 
Petrographic « Chemical « X-Ray 

Spectrographic « Radiometric 
Complete, integrated facilities plus 
qualified personnel to handle all your 
research. George Bonewald, Jr Mer 

P.O. Box 134 Rolla, Mo 


ABBOT HANKS, INC. 
ABBA YERS--CHEMISTS 
Kat, 1866 
Rpectrographic Analysts 
Shippers Representative 
624 Bactamento Btreet 
fan Francisco 11 


LEE HEIDENREICH, JR. 


Consulting Engineers 


Crushing Plante Quarries 

Milling Plants Plant Design 

Plant Layouts Appraisals 
73) Second Newburgh, N. Y. 
Bo. Clinton Bt., Chicago 6, Tl 


HERON ENGINEERING CO. 


Consulting Pingineers for all types of 
Aeris! ‘Tramways, Cableways, and 
Suspension Structures 

200 Bouth Acoma Bt 

Denver 19, Colorado 


HOPKINS EXPLORATION 
CONSULTANTS 


607-320 Bay St. 
Toronto 1, Canada 


4-5642, HU 9-8375 


VERNE JOHNSTON 
Consulting Mining Engineer 
Apeciaity Iron Ore 
Fatimates of Reserve, Quality and 


Value 
14921 Lake Ave lakewood 7, Ohio 


KELLOGG EXPLORATION 
COMPANY 
Geologists Geophysicists 


Alr-Ground Surveys Interpretation 
HXPLABATION PLANNING 
3301 N. Marengo Altadena, Calif 
Sycamore 4-1078 


KIRK COWIN, INC. 
Ralph Kirk Percy Cowin 


Registered Professional Engineers 
8th Street BW 
Birmingham, Alabama 


KELLOGG KREBS 
Metallurgical Engineer 
Mineral Dressing Consultant 
564 Market Telephone: 
San Francisco 4, Calif, SUtter 1-6613 


LAKEFIELD RESEARCH 
LIMITED 


Metallurgical and Chemical Research 
Ore Testing 


Analysis and Assaying 
Box 430 Phone 7 
Lakefield, Ontario, Canada 


LEDOUX COMPANY, Inc. 


Metallurgical Chemistea — Assayers 
Spectrosecopists 


Representatives of Shippers of Ores 
and metals at Buyers Works 
Mine Examination Analyses 
359 Alfred Ave., Teaneck, N. J 


RESEARCH 
METALLURGY 
MILL DESIGN 


MINE MANAGEMENT 


LONGYEAR COMPANY 
Geological and Mining Consultants 
Paxploration and appraisals ot metallic 
and non-metaliie mining deposits 
Phowseology 
Foshay Tower Minneapolis, Minn. 


ROBERT MAYO 


Civil Engineer 


Complete Equipment for Concrete 
lAning of Tunnels, Haulageways and 
Shafts. Special Equipmen: for Under- 
ground or Subaqueous Construction. 


Lancaster, Penna. 


ARNOLD MILLER 


Consulting Engineer 


General Mine, Mill and Industrial 
Appraisals 
Plant Design, Mechanization and 
Improvement 
Cable: “‘ALMIL,”’ Tei, Cortland 7-0685 
120 Broadway, New York 6 


JOHN MORGAN, JR. 
E.M., PH.D. 


Consultant 
Business and Defense Probiems in 
Metais, Minerals, and Fuels 


724 14th Bt., N.W., Wash. 5, D.C, 
ME 8-1681 


ARTHUR NOTMAN 
Consulting Mining Engineer 
56 lAberty 18th Floor 
U.S 


New York 6, N. Y., A. 
Telephone BArclay 7-9484 


O'DONNELL SCHMIDT 
Mining ( onsultants 


165 Broadway New York 6, N.Y. 


7-6960 
Cables: EXAMIMINES 


RODGERS PEALE 


Consulting Mining Geologists 


315 Montgomery Street 
San Francisco 4, Calif. 


AMEDEE PEUGNET 
Consulting Mining Engineer 


Telephone MAin 1-1431 
706 Chestnut &t., Louis 1, Mo 


ROGER PIERCE 
Consulting Mining Engineer 


808 Newhouse Building. 
Sait Lake City 11, Utah 


Telephone — Fanpire 83-5378 


LUCIUS PITKIN INC. 


Mineralogists—Assayers 
Chemists—S pectroscopists 


SHEPPERS REPRERENTATIVES 
Main Office aboratories 


Pitkin Bidg.—47 Fulton St, 
New York 38, N. Y. 


SMERCHANSKI 
Consulting Mining Geologist 
Winnipeg — Manitoba, Canada 
Phone: 926323 


SMITH-EMERY CO. 
Assayers and Chemists 
SPRCTROGRAPHIC ANALYSES 


781 EB Washington Blvd. 
Los Angeles 21, Calif. 


STILL STILL 


Consulting Mining Engineers 
and Geologists 


24 Union Block — Phone 658 
P.O. Box 1512 
Prescott, Arizona 


TALBOT 


Consulting Metallurgical Engineer 


Mixtraction and Refining of Base Metals 
Specializing in Cobalt and Copper 
Room 330, #4 State St. 

Boston 9, Mass. 


HARRY WOLF 


Mining and Consulting Engineer 
Examinations — Valuations — 
Management 
One Park Place 
New York 7, N. Y. 

Cable: MINEWOLF 
RErtor 2.5307 


WORLD MINING 
CONSULTANTS, 


Consulting Mining Engineers 
and Geologists 
220 Broadway, New York 38, N. Y. 
WOrth 2.2034 


Because the consultant gives “outside and free the traditions and inhibitions which 


ofttimes hamper the thinking the men the job, frequently able see more clearly and offer val- 
uable advice. 


Let him join your staff and demonstrate the practical dollars-and-cents value outside 
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REPLI Address to « nearest you 
} pu tion Classified Ad Di 
EW YORK: P. O. Box 12 (3¢ 
CHICAGO V. Miei ive. (11 
SAN FRA ISCO Post St. (4 


POSITIONS VACANT 


Junior geologist and junior mining engineer for 

lead-zine mine in Northern Mexico. Knowledge 
of Spanish helpful but not essential. Excellent 
climate and living conditions. Please give full 
letaile. P-1419, Enewineering & Mining Journal. 


Smelter Superintendent — Required for 5,500 

K.V.A. electric copper amelter near Jinja Town- 
ship, Uganda, British East Africa. Applicants 
hould be fully experienced in copper smelter 
operation consisting of electric furnace, convert 
ers, etc. Three year contract offered with married 
accommodation, passages and allowances. Good 
working and climatie conditions. Top salary for 
successful candidate. Apply with fullest details as 
to experience, references, persona] data, ete. to 
General Manager, Kilembe Mines Limited, P.O. 
Kilembe, Uganda, British East Africa. 


Progressive nonmetallic plant in Northern New 

York has opening for young aggressive engi- 
neer. Prefer applicant with mineral benefication 
background and experience. Exceptional oppor- 
tunity for advancement. P-1774, Engineering & 
Mining Journal 


Research Metallurgist: Required for Island of 

Cyprus. Metallurgical engineer or mining engi- 
neer with good training and experience in metal- 
lurgy to conduct testa for improving practice in 
100 ton per hour mill floating heavy copper sul- 
phide ores and also to conduct testa in grades and 
mixtures of varying copper content. Aptitude and 
interest primarily research. Age to 45 years 
Three year contract. Salary open. Submit com- 
plete record and list of references with first reply 
Cyprus Mines Corporation, 523 Weat Sixth Street, 
las Angeles 14, California 


Wanted — Electrical Engineer, can be recent 

wraduate, for electrical control design work in 
an Engineering Department. Location at mining 
operation in northern New York Salary com- 
mensurate with experience. P-198%, Engineering 
& Mining Journal 


Wanted: Metallurgist. Five to ten years’ experi- 

ence in ore dressing, for technical service and 
process development work in a non-metallic refin- 
ing operation. Previous experience with non- 
metallica desirable but not necessary. Excellent 
opportunity for advancement if qualified, P-2009, 
Engineering & Mining Journal 


Operating Management of a group of mechanized 

coal mines in Central Pennsylvania. Salary to 
attract top capability. Replies confidential. Write 
to P-2056, Engineering & Mining Journal 


Safety Engineer to organize, coordinate and 
supervise accident prevention program at open 
pit mine, crusher, concentrator and sintering 
plant. Prefer collewe graduate or equivalent indus- 
trial safety experience, age 30 to 45. Salary com- 
mensurate with qualifications. Send resume to 
kK. M. Briggs, personnel manager, MelIntyre De 
velopment, National Lead Co., Tahawus, N. Y 


Young or active middle aged man with mechanical 
background by mining company in North Caro- 
lina. Ability to plan and supervise maintenance of 
mill and mine equipment necessary. Some experi 
ence in drafting and design work or geology 
desirable. State capabilities, experience and give 
references and approximate salary expected in 
reply. Box 2414, Greensboro, North Carolina 


POSITIONS WANTED 

Graduate Maintenance Engineer and Master Me 

chanic. Married, Spanish speaking, awe 89, over 
12 years of employment in important U.S. Firms 
most in South America. Excellent background in 
maintenance of equipment in mine, mill arial 
tramway, repair shop, powerstation, construction 
work. At present general maintenance and plant 
supervision. Desire foreign position with consider 
able responsibility. Available September or De- 
cember 1956. PW-1861, Engineering & Mining 
Journal. 
Mining Engineer — graduate, 31% years open pit 

and underground experience Desires position 
in engineering, exploration, beneficiation or op- 
erations. Experienced in mine layouts, estimates, 
production planning, magnetometer surveys, cost 
estimates ; some experience as pit foreman. Em- 
ployed. PW-2219, Engineering & Mining Journal 


Mining Engineer, 24, family, desires sales position 

with manufacturer of mining or construction 
equipment or allied items. Three years under- 
wround experience with mining equipment. Will- 
ing to travel. Available in October. PW-2107, 
Engineering & Mining Journal 


EMPLOYMENT OPPORTUNITIES 


DISPLAYED 


than & contract basis 


Subject to Aget 


Commission 


———— RATES UNDISPLAYED 
$1.50 per line, minimum 35 tines 
Box Numbers counts as! 
Position Wanted ads 75¢ « line 


0) per inch 
on other 


Discount of 10% if full ¢ ent ia made 
in advance for 4 naecutive insertions 
Not subject to Ageney Cor 


Send NEW ADS to Classified Advertising Div. of ENGINEERING & MINING 


JOURNAL, Box | 


. New York 36, N.Y. 


PHYSICAL CHEMISTS 
METALLURGISTS 


CHEMICAL ENGINEERS 


for advanced process development work Pilot Plant and 
Production Plant scale testing. Positions are our process 


Positions also 
available for 

Analytical Chemists, 
Ceramic 
Electrical Engineers, 
and Statisticians 


For promp! and complete 
information, 
sume education and 
experience Employment 
Supervisor, 


ENGINEERS GEOLOGISTS 


Foreign Exploration 
SENIOR ENGR $7-10,500 + 33 1/3% 
Degree Geology 10 yrs. exp. exploration & 
development. Supervise (00 men. 
ENGINEER $6,.500-86,500 + 33 1/3% 
Degree. 5-8 yrs. exp. exploration & develop 
ment. Supervisory experience 


FIELD ASST $5,500-6,640 4+ 33:1/3% 
Degree. Field Experience 
CHEMIST $5-7,000 + 33 1/3% 


Degree Analysis ore samples 
The above positions South America. Knowledge Spanish 
or Portuguese desirable 
REGIONAL GEOLOGIST $9,300 + 33 1/3% 
Degree, 10 yrs. exp, exploration & develop- 
ment. Knowledge of French & Africa desirable 
FREE! Employer pays all expenses 
Submit resumes in confidence to 
J. L. OVERHOLT Wabash 2.5020 
Wabash Agency 


202 &. State, Chieage 


POSITIONS WANTED 


Management Position with aggressive growing 

minerals industry company. Graduate mining 
engineer, 46, family, employed, yrs. gen’l. supt 
medium size company ; cost, production, planning, 
personnel, exploration experience ; active member 
AIMEE. Reply PW-2149, Engineering & Mining 
Journal 


Engineer-Executive, 56 years old, married, ne 

dependent children, 30 years experience, mines, 
quarries, hard rock, non metallic, all phases engi- 
neering, exploration, construction, development, 
production and management. PW-205%, Engineer- 
ing & Mining Journal 


Mining Engineer — graduate, age 31, with exten- 
sive responsible underground and pit experience 
Requires senior production or engineering posl- 


tion. PW-217%, Engineering & Mining Journal 


Addit 
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development program 
more efficient and more economi- 
cal production nuclear fuels for 
the various types nuclear reac- 


consideration. 


NATIONAL LEAD COMPANY 


FO GOK MT HEALTOY STA 


now operation and under 


CHEMICAL ENGINEERS for 


APPLIED RESEARCH 


Battelle's expanding research program for indus 
try is creating new career pearens for capable 
chemical engineers in the following fields 
Pilot Plant Operation 
Heat and Thermodynamics 
Process Development 
Reactor Engineering 
Extractive Metallurgy 
Minerals Beneficiation 
Electrochemical Engineering 
Ceramics 
These positions offer out-of-the ordinary merit 
promotional opportunities in a stable, progressive 
orgonization which has enjoyed a threefold in 


crease during the past ten years. For technical 
application form, write to 


Technical Personnel Manager 


BATTELLE INSTITUTE 
505 King Avenue, Columbus Ohio 


MINING PERSONNEL 


Nation wide recruitment through S54 offices of 
the National Ass'n of Personne! Consuitants at no 
charge to the employer. The Pacific Worthwest's 
leading employment firm 


ACME PERSONNEL SERVICE 
P.0. Bex 132, Dishman Granch, Spokane, Wash 


for all adverti seppearis 
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EMPLOYMENT OPPORTUNITIES 


Design Engineers 
Design Draftsmen 


EARNINGS 
OVERTIME WORK 
PERMANENT EMPLOYMENT 
OPPORTUNITY ADVANCE 


IDEAL WORKING CONDITIONS 
AIR-CONDITIONED OFFICES 
MANY OTHER BENEFITS 


Please be sure to contact or see 


Arthur McKee Co. 


with Engineering Offices in 
CLEVELAND, OHIO and UNION, WN. J. 


McKee 50-year-old Engineering 
and Construction firm doing business 
world-wide basis. 


Interesting, well-paying positions for 


DESIGNERS, ENGINEERS, 
DESIGN DRAFTSMEN and 
DRAFTSMEN qualified 


PIPING PRESSURE VESSELS 
CONCRETE EQUIPMENT SPECS. 


MECHANICAL 


Refinery, Chemical, Blast Furnace, Steel and Sin- 
toring Plant, industrial or Office Building design or 
drafting experience desirable but not necessary. 


The expanding MeKee organ- 


ization, with three engineer- td 

ing divisions, Refinery, Metals 

and Industrial, offers many j 

interesting opportunities in Vue, [ 
Engin“ 

these highty-paid fields. 


Investigate the opportunities oa 


MeKee can offer you, If you 


want complete information 
“Your Future in Engineering”. P 
Please see or contact: al 
Arthur McKee Company 


2300 Chester Avenue * Cleveland |, Ohie 
TOwer 


PROJECT ENGINEER 
WANTED 


Groducte Mining, Metallurgical, Chemical or 
Mechanical Engineer, preferably 25 to 35 yeors 
old, wanted by medium size progressive heavy 
machinery manufacturing company located in 
Southeastern Pennsylvanio. To assist in design 
and preparing for market of various lines of 
equipment used in mineral dressing, heavy chem- 
ical, cement and rock products industries. Must 
hove had engineering and field experience, ond 
be willing to work on drafting board, travel and 
do field service. Opportunity also exists for a 
properly qualified individual, eventually to be- 
come a sales engineer, Salary open. 


P-7533 Engineering Mining Journal 
330 42nd St., New York 36, 


COMPANY 
Has Following Overseas Openings 


Mine Shift Bosses (3) 
Asst. Mill Supts. (2) 


Asst. Mine Supt. (1) 
Metallurgist (1) 


Well Established Camps 
Excellent Promotional Potentials 


2066 Engineering Mining Journal 
Class. Ady. Div., P.O. Box 12, N.Y. 36, N.Y 
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Priced for Quick Disposal! 
Rubber Elevator Belting 


NEW FIRST GRADE 
Subject Prior Sale 


DUCK BOTTOM PRICE 
WIDTH PLY CARCASS COVER COVER PER FT. 


260 Fr. 4 5.35 
180 Fr. 4 9.62 
937 Fr. 3/16” 10.00 
58-3/16” Steel Cobles and 3 Ply 48 Ox. Duck 


Many Other Sizes and Specifications Aise Available 
Inquire For Our Low Prices 


We will accept orders for your desired quantities, 
subject to prier sale. Ali prices shown are Net, 


CARLYLE RUBBER COMPANY, Inc. 


103-107 WARREN STREET 


NEW YORK CITY 
Phone Digby 9-3810 


FOR SALE 


MARION SHOVEL 


MODEL 490 
CU. YD. ELECTRIC 


MATERIAL SERVICE CORPORATION 


JOHN FITZGERALD, SURPLUS EQUIPMENT DEPT. 
4226 LAWNDALE AVE. 
LYONS, ILL. LYONS 3-4969 


USED PIPE 
For Sale 
15,000 feet, 4-INCH 
Black Pipe 
clean, plain ends, 7#/ft. 
NATURITA SUPPLY 


Naturita, Colorado 


REAL BARGAINS 


New repair parts for various makes 
Drifter Drills and EIMCO Model 
Air-Operated Loaders. Also large quan- 
tity used GARDNER-DENVER Model 
CF-89-H Drifter excellent 


fair condition; would pay you come 
down and personally inspect and select 


For details write: 


SALMON COMPANY, INC. 


609 North 9th Street 
Box 2388 Birmingham Als. 


yours. 


FOR SALE 


amp G.E. Are Welder—transformer type— 
with push butten contro! for variation—from 250 
to 1000 amp—Moedel 6WK3C3—Primary—Singile 
Phase 60 cycle—440 or 550 volt—very excellent con- 
dition, Price F.0.B. Syracuse, N.Y. $600.00 


7—New G.E. Copper Oxide Rectifiers — model No 
ORCI46F 5—input 3 phase—60 cycle—208 volts— 
16.7 amps—output 24 volts—i20 amps. Price F.0.B. 
Syracuse, N.Y $250.00 each 


or $1500.00 for the entire lot of seven 
300 HP Louis Allis wound rotor induction motor— 
1800 RPM—3 60 440 V—Sleeve bearing—new 


With this motor goes complete set of Cutler Hammer 
Controls as follows: 


2 banks— speed regulating grids—in 2 separate 
cubicles. 


i—bulletin 9595 reversing type primary contactor 
in cubicle 


1—Drum Controller. 
1—G.E. speed reducer—ratio to 
Price F.0.6. Syracuse, N.Y. .. On Application 


i500 RP Louis Allis wound rotor induction motor 
1200 RPM—3 60/440 V—sieeve bearing—one bank 
of speed regulating grids—primary contactor and 
drum controller. This motor is rebuilt and the guar- 
antee is the same as for a new motor, one year 


Price F.0.8. Syracuse, N.Y. . On Application 


THE SQUARE ELECTRIC CO. 


320 Clinton St., Syracuse N.Y. 
Telephone 3-7211 Power 


SCRAP TUNGSTEN CARBIDE 
ROCK BIT INSERTS 


are regularly purchased by Macro Tungsten 
Refinery. For our quotation F.0.B. shipping 
point, write 


P. O. Drawer 440 
Port Coquitiam, B. C., Canada 


WANTED BUY 
RELAY 


Approximate 35 net tons 3216 — #20 — #25 Lbs 

Relay Rail will take above sizes mixed Or all in any 

of the above weight Sections willing to pay top price. 
W2178 Engineering and Mining Journal 


Class. Adv. Div. P.O. Box 12, N.Y. 36, N.Y. 


HELICOPTER HIRE 


Long short term charter, and overseas. 
Engineering and operating assistance also offered to 
Companies purchasing own aircraft. 


AUTAIR HELICOPTERS 
75 Wigmore Street, London W.1. 
Telephone: WELbeck 1131 


BUSINESS OPPORTUNITIES 


4% copper, big deposits, fine location need con- 

centrator with capital for 200 Tons daily plant 
(all year work) object partner basis. Eduardo 
Martin A., Dario Urzua St. No. 1842, Santiago, 
(Chile). 


Copper Mine, Million tons milling ore & 100,000 
of shipping. Hagan 4261 E. lst St., Los Angeles, 
Calif. 


For Sale: Two gold mines with copper and zine 


associated; were producing gold mines in the 
early days and the mineral reserves are practically 
untouched. No maps, assays, etc. are available 


Good area. For information write R. G. Stewart, 
9610-191 St. S.W. Edmonds, Washington. 


there anything you want 
that other readers can supply 


thot other readers con use — 
Advertise the 


SEARCHLIGHT SECTION 


Engineering and Mining 


SEARCHLIGHT SECTION 


NEW MILL 


DATIONS!! 


2500 TON 
BIG STOCKS STILL AVAILABLE—IMMEDIATE DELIVERY 


2—4’ x 4’ steel tank Reagent agitators with 5 HP 
Motors. 

4—7' x & Galigher Wood Reagent Agitators with wood 
tanks and 15 HP Motors. 


CLASSIFIERS 


2—6' x 25’ Dorr Duplex Rake type, w/motors. 

1—72° x 23’ Wemco Spiral, double pitch, Model SCM, 
with gearmotors. 

1—60" x 20'-9 Wemco Spirel, Model SCM, with Gear- 
motors 

1—60" x 23'-3" Wemco Spiral, 7'/o HP Gearmotor. 

1—Krebs Centriclone, Size A-10 with HP Motor. 


CONDITIONERS 


6—5S’ x 5’ Galigher with steel tanks, 5 HP Motors 


CONVEYORS, BELT 


1—36" belt x 584’ centers, mtd on steel frame 7-ply 
belt with belt tighteners and powered by 150 HP 
West Gearmotor. Absolutely excellent condition 

1—36" belt x 523’ centers, on steel frame, 8-ply belt 

1—36" beit x 150’ centers, on steel frame, 8-ply belt, 
powered by 30 HP Motor & Am. Speed Reducer. 

2—30" belt x 130’ centers, with 5 HP drives. 

1—24” belt x 42’ centers, with 5 HP Motor. 


CRUSHERS 


1—36" x 48" Traylor Jaw, type R, 1944 model, w/150 
HP motor and automatic controls. 

1—5//2' Symons Shorthead Cone, Ser##5178, with 150 
HP Motor and Controls. Excetlent. 


PLANT NO. 


BALANCES, LAB. 


1—Ainsworth Pulp, Mahogany Case. 
1—Ainsworth Analytical. 


BALL MILLS 

1—5’ x 5S’ Allis Chalmers, new liners, new main gear, 
with 75 HP, 440 volt Motor, controls and drive. 

1—6' « & Allis Chaimers, herringbone gears, excellent 
condition with 75% good liners, 150 HP Motor con- 
trols and drive. 

1—5’ x 4° Marcy, like new condition, w/40 HP motor. 

1—6' x 4/2" Marcy, New grate liners, 100 HP Syn- 
chronous Motor. 


BLOWERS 
2-—Spencer Turbo-Compressors, 240 cfm, 1 HP. 


BOILER 
1—75 Erie City Type. 


CLASSIFIERS 
1—4/9' 16’ Dorr duplex Rake. 


COMPRESSOR 
1—GE Centrifugal-2000 cfm at 1.5 Ibs w/18 HP motor 


CONVEYORS, BELT 

1—24" x 98’ centers, modern, 5 HP electric drive. 
1—18" 15’ centers, HP Gear Motor, excellent. 
1—18" x 76’ centers, excellent, 5 HP Gearmotor. 


FEEDERS, ORE 


1—54" x 16’ Heavy Duty Apron Feeder, 1” Amsco pans, 
250 tph capacity, 7/2 HP Motor. Excellent 

4—24" x 48" centers, Beit type, with wheels on steel 
frames for movement under several bins 


FEEDERS, REAGENT 


3—Bucket type Galigher, double feed 
6—Bucket type Galigher, single feed 
3—Clarkson Model E-1. 

2—Geary, dry feed, motorized. 


FILTERS 


1—4/,’ « 8 Oliver Drum type with all accessories and 
drives. 

1—4//2' « Oliver, drum type complete 

2—6' 6-disc Oliver-American leaf type, fully equipped 


FLOTATION MACHINES 


32—Fagergren 56° x 56° Type LEVEL, model HS in 
units of one to four cells. Each cell includes y-belt 
drive and motor 

20—Galigher Agitair, 2 cells per unit, size 48° x 48°, 
dual drives from 10 HP Motors 

5—2-cell Pan American, 48° x 48", dual drives, 5 HP 
Motors 

2—4-celi 230 Denver Sub A, 48” x 48°, rubber parts, 
steel tanks, motorized 


MAGNETS 


1—36" Dings Rectangular Suspended type, with MG set. 
1—Awutomatic Detector. shuts off belt conveyor at pres- 
ence of tramp iron 


2—16" x 22’ centers, steel frame, 1 HP Gearmotor. 
1—12" « 15’ centers, wood frame, 1 HP Motor 
1—16" «x 26’ centers, wood frame, 1 HP Gearmotor 


CRUSHERS 

1—1L0 «x 24 Jaw, Denver Type J, Roller Bearing, 40 HP 
Motor 

1—5” « 6", Denver sample w/3 HP Motor 

l—tLab Sample Grinder, McFarland-Eggers HP 
Motor 

1—* x 6” Jaw, Laboratory, Massco, w/3 HP Motor. 


FEEDERS, ORE 

1—36" « 50” Denver Travelling Belt Type w/3 HP 
Gear Motor. 

1—16" x 36" Denver, Travelling type, less motor 


FEEDERS, REAGENT 
3—f2 Denver Cone Type, dry 
2—212 Denver Wet Type, one compartment 


FLOTATION MACHINES 
2—8 cell #218 Denver Sub A, rubber part, wood tanks 
1—3¢250 Denver Unit cell, rubber wearing parts 


FURNACE, MUFFLE 
1—DFC Assay Furnace, Single Muffle, oi! fired 


JIGS 
1—12 « 18 Duplex Denver, w/1'/g HP Motor. 


2500 Ton Flotation Mill 
Stibnite, Idaho 


MILLS, BALL AND ROD 


1—9'-6" x 12° Marcy Rod Mill, 1944 model, herring 
bone gears, 95% new liners, includes rod charge 
450 HP Synchronous Motor and controls. Excellent 

1—# « 6 Marcy Ball Mill, herringbone gears, 250 HP 
G.E. Motor and controls 

38 x 48" Hardinge Conical Ball Mills, with liners 
225 HP Motors 

1—S x 36” Hardinge Conical Bali Mill, 150 HP Motor 

1—5' x 8 Joshua Hendy Ball, with motor 


PUMPS, SAND AND ACID 


6—6" Allen-Sherman-Hoff Hydroseal, 15-20 HP Motors 
6—2" Wilfley Sand Pumps, 5 HP Motors 

7—4" Wemco Sand Pumps, 10 HP Motors 

1—3 Wemco Sand, HP Motor 

2—2” Wilfley Reagent Solution Pumps 

2—1" Wilfley Acid, 3 HP Motor 


SCREEN 
10° Tyler Ty-rock, 2-deck 


THICKENERS 


1—24 « 8 Hardinge Spiral Rake, steel tank, with dia 
phragm pump and moto 

2—20' « Hardinge Spiral Rake, steel tanks 

2—15' « & Wemco, steel tanks, angle rake 

1—11' « 10’ Hardinge spiral Rake with steel tank 


OVERHEAD CRANES 
1—15-ton Shaw-Box, 34° span, 25° lift 
1—15-ton Shaw Box, 25’ span, 25° lift 
2—10-ton Shaw Box, 35° span 


Motor 


250 Ton Flotation Mill 
Ouray, Colorado 


PULVERIZERS, LABORATORY 


2—Braun UA, with Ly HP motors 


PUMPS 
1—2” Denver Vertical Sand pump, w/3 HP Motor 
Denver Diaphragm Pumps 


SAMPLE CUTTERS 


l1—Denver chain and bucket type, 10'/,' center, 1/35 
cwt 

1—Denvey Snyder, 10% sample, HP Gear 
motor 


SAMPLE DRYERS 
45” w/110 Volt element 
1—36" « 36” « 24” Denver, 110 volt AC 


SCALES, TRUCK 


1—10 ton Fairbanks Morse By’ « 14 
SIEVE SHAKER, LABORATORY 


1—Denver, Suspended type, motorized 
46-—" Tyler Sieves, All Mesh Size 


TRANSFORMERS 
KVA West, 11,000-—460 volt, cycle, outdoor 
type 
2~—150 KVA Allis Chaimers, 11.000-—460 volt 
—50 KVA GE, 11,000-—240 / 480 volt 


WEIGHTOMETER 


1—fairbanks Morse Conveyor Scale, for 18” belt width 


PLUS MANY MORE MAJOR ITEMS BOTH PLANTS 


MAIL ALL INQUIRIES TO: 


MACHINERY CENTER, INC. 


P.O. BOX 964 


PHONE HUnter-47601 
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FOR ALL YOUR REQUIREMENTS 


RUBBER HOSE 


Air Selvent Discharge 
Acid Welding Fire 
Paint Spray Pile Driver Fuel Oil 


Vacuum 
Pneumatic 
Road Builders 


Suction 
Steam 


Oil Suction 
Discharge 
Gasoline 


BELTING 


Hot Material V-Belts 
Chute Lining Mucker Transmission 


Conveyor 
Elevator 


CARLYLE RUBBER CO., 
Low 
103-107 Warren St., New York Dig 3810 PRODUCTS 
AGSCO ENGINEERED DIESEL POWER 
STATIONARY PORTABLE MOBILE MARINE 
New and Remanufactured 
100 to 2000 HP 60 to 1500 Kw 
New Parts For All Engines 
Write for Brochure 
A. G, SCHOONMAKER CO., INC 
Main Office —— Sausalito, Calif. Branch — 50 Church St., N.Y. 7, N.Y. 


1600 


ROD MILLS 

2-30" « 54°, 3° 
5° x10, x 14 

HARDINGE CONICAL BALL MILLS 

6’ « 14", 6 22", 7° 22", 36", 
« 18", B x 36” 

BALL MILLS 

FLOTATION CELLS 

12 Type ES Kraut Cells 

|— #500 and 12750 Denver Unit Cells 

2-330 (56" « 56°") Denver 

DRUM FILTERS 

3’ 6, 10", 12° 14’, 116 18’ Oliver 

12’ 10',2 14’ x 18’ Dorrco Drum 

CLASSIFIERS 
« 24 « 12’ G 1.-4'6" 26’ x 16° Wemco 
Bowl, 5’ x 30° «x 26’, 16' 24 « 28'G x 
24/10" « 10’ Dorr Turret Bowl 

8 38’, 14 « 30’ G 12’ « Dorr Rake 

4’ « 22’, 48" « 27’ 3 Wemco Densifier 

36" x 25’ Eagle Screw 

THICKENERS 

Wemco 10° x 8’, 14° « 12’, 20’ x 12’ 

Dorr 14’, 16’, 20, 24, 26/, 36’, 80’ G 100° 

CONVEYORS 

1-30 x 140’, 1-30 240’, 1-30 x 360° 

DIESEL ELEC. LOCOMOTIVES 


1--G.E. 25 Ton, Like New 
1-35 Ton ton Porter 


Save 
INDUSTRIAL 
TRACK 


7230, ¢ 


6’ « x 9, 6 x 10’ 


FOSTER 


QUALITY 


RELAYING RAILS 


Handle more cars less 
install and maintain. Foster stocks all 
Rail Sections thru Switch 
Material and Track Accessories. 


SEND FOR CATALOGS 
RAILS TRACK EQUIPMENT PIPE PILING 


ROTARY KILNS 
5’ x 60’, 6’ x 28’, x 80’, 9 x 125° 
AIR COMPRESSORS 


JOB4CFEM Inger Rand, PRE 2, SOO HP, 440 V 
38GACFEM Inger Rand, PRE 2, 680 HP, 2300 V 


STANHOPE, INC. 


RELAYING RAIL 
All Sizes 
Track Accessories 
LEFTON INDUSTRIAL CORP. 
Office: 212 Victor St. 
St. Louis Mo. 
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875 KVA DIESEL SET (UNUSED) 


1000 HP Chicogo Pneumatic, type 860 CP 8 cylin 
der, 16 x 20, 3277 RPM Complete Immediate 
delivery Bargain 


Aljon Electric Diesel Co. 
904-910 Pacific Street, Brooklyn 16, N.Y. 


DRILL SHARPENERS 


For Sale 


New, in original packing case, Model IR-—40, com- 
piete with shank and bit punch, shanking devices, 
dies, dollies, punch pins and various other parts. 
Priced at approximate half of present cost. Packed 
for export 

FSG085 Engineering & Mining souvent 

330 W. 42nd St., New York 36, N.Y 


Engineering and Mining 


FOR SALE 


3—10" MeCully Gyratory Crushers 
3—Traylor No. 412 Type TZ Gyratory Crushers 
2—Traylor 8” Gyratory Crushers 
i—New RCA Metal Detector 10” x 36” aperture 
6—Used single deck Robins Gyrex Screens with bases 
5—Used single deck Robins Vibrex Screens i 
i—Used Cameron pump, size 10”, 2400 G.P.M., 125 
head, 1150 R.P.M., Left Hand, Serial No ‘57537 
i—Used Cameron pump, size (0", 2400 R.P.M., 125° 
head, 1150 R.P.M., Right Hand, Serial No ‘57535 
\—New Edison Voice Writer (Dictaphone) 
Model 490, Serial No. 620', Ward Leonard 
Control, Also spare parts. In addition, we have 
a substation 2300/440 Volt with three 150 KVA 
Transformers 
|—~20" Traylor Heavy Duty Finishing Crusher 
4—Allis Chalmers Gates Crushers, Size 6 
i—Traylor Rolls Crusher — 30° x 72° 
*t—Fuller Kinyon System 
*|—Allis Chalmers Compeb Mil! 
Horizontal Bit Dresser 
i—{-Ton Cummer Black Top Plant 
i—Covered Steel Barge, suitable for carrying cement 
*i—Covered Wooden Barge, suitable for carrying 
cement 
i—Thew Lorain 60 Shovel 
i—Used Verifax Printer Type | 


* Avaliable after January 1, 1957 


Apply to: 
NEW YORK TRAP ROCK CORP. 

230 Park Avenue, New York 17, New York 
Telephone: Murray Hill 9.8500 


FOR SALE 


Fairbanks-Morse Diesel Engines 
2 Avaliable - Write 


Model $2 BE 14 - 
- Almost new - Price Cheap - 
for Full Specifications 
GLOBE TRADING COMPANY 
1815 Franklin St. Detroit 7, Mich. 
Phone WOodward 1-8277 


SOURCE— 


« for every industrial and power application 
© Odd lengths—iong and short—reasonably priced 


One the Largest Stocks the Midwest 


Let us quote on requirements— 
send your inquiries 
We'll also buy your Surpius 
Branch Office: 
Houston — Walnut 3-4580 
FOR YOUR TEMPORARY NEEDS TRY OUR 
SURPLUS DIVISION 


UNIVERSAL Wire and Cable Co. 


2929 N. Paulina St. Chicago 13, MM. 
EAstgate 7-4777 Code: UNIWIRE , 


FOR RATES INFORMATION 
About Classified Advertising 


Contact The McGraw-Hill 
Office Nearest you. 


ATLANTA, 3 
1321 Rhodes- 
Haverty Bidg 
Walnut 5778 
R. POWELL 


BOSTON, 


LOS ANGELES, 
1125 W. 6th St 
MAdison 6-9351 
P. CARBERRY 


NEW YORK 36 
330 West 42 St 


350 Park Square 
HUbbard 2-7160 
H. J. SWEGER 


CHICAGO, 11 

520 N. Michigan Ave 
MOhawk 4-5800 

W. HIGGENS 


1510 Hanno Bidg. 
SUperior | -7000 


DALLAS, 

Adolphus Bidg 
Main G Akard Sts 

G. JONES 


DETROIT, 26 

856 Penobscot Bidg 
WOodward 2-1793 
W. STONE 


LOngucre 4-3000 
W. SULLIVAN 

R. LAWLESS 

D. COSTER 

R. HATHAWAY 


PHILADELPHIA, 3 
17th G Sansom $t 

Rittenhouse 6-0670 
MINGLE 

H. BOZARTH 


ST. LOUIS, 8 
3615 Olive St 
JEfferson 5-4867 
W. HIGGENS 


SAN FRANCISCO, 4 
68 Post St 

DOuglos 2-4600 

J. OTTERSON 


BATTERY LOCOMOTIVES 


i—4 ton Westinghouse 24” gauge 

ton Ironton, 36° gauge 

2—6 ton General Electric 

ton Mancha Trackmaster, 24” gauge 

2—7 ton General Electric, 36° gauge, permissible 
ton Atias, 36".48" gauge 

2—8 ton General Electric 36° gauge 

ton Goodman, 36” gauge 

3—8 ton tronton, 24°-48" gauge 

4—10 ton Atlas, 36" gauge 


TROLLEY LOCOMOTIVES 


i—4'4 ton Goodman, 36° 
i—5 ton Jeffrey, 36° 


ton Goodman, 4 
ton Jeffrey, 42 
ton Jeffrey, 42° gauge 


FILTERS 


2—-2' « 4° Morse drum filters 
x 8 Eimeo drum filter 
i—4’ x 2° dise Dewer Leaf Filter 
dise Oliver Leaf Filter 


\—#" x 3° dise American leaf filter 
|—1!8" Morse round pattern fiter press 
|—36" Merrill triangular filter press 
i—212 Sweetiand filter press 


SLUSHER HOISTS 


'—Joy 15 h.p. double drum slusher Model AF .212 
i—Joy 15 h.o. double drum siusher Model AAF 
i—Joy 10 h.p. 3 drum slusher 


driven 


2900 Brighton 


All Makes 
Mony Sizes 


Electric 
Steam 
Gas 
Diese! 


1 Ib. to 3500 Ibs. 


ay 


FOR SALE 


Hardinge Conical Steel Ball Mill, 6’ dia. x 22” 
long 


Allis Chalmers Ball Mill, 6°D x 16° L 

Rotary Dryers: 3’ D x 24’; Dx 40’ 

Rotory Coolers: 104” x 30°, 104” x 70’ 

Bird Continuous Centrifuges, 36 x and 
24" x 24" 

Ing. Rand Centrifugal Pump, #10-ALV, 3000 

GPM—200’. UNUSED 

PERRY EQUIPMENT CORP. 

1419 6th St. Phila. 22, Pa. 


STevenson 4-7210 


i—Sullivan 2 drum slusher Model HD.10-B, gas engine 


Box 1708 


1898 DEPENDABLE RECONDITIONED MACHINERY 


HOISTS 
i—:0 HP Vulean £0 Single Drum 
i—!5 HP Box Single Drum 
|—20 HP H&B Single Drum 
HP Vulcan Single Drum 
'—30 HP Vulean Double Drum 
HP Vulean Single Drum 
HP Single Drum 
2—52 HP Vulean Single Drum 
HP Fairbanks. Morse Single Orum 
\—60 HP Vulean £23 ELF Single Drum 
4—100 HP Box Single Drum 
2—112 HP Vulean Single Drum 
$—125 HP Ottumwa Single Drum 
2—150 HP Vulean Single Drum 
i--22 HP Vulean Double Drum 
HP Vulean Double Drum 
1—15 HP Stine Single Drum Contractors’ Type 
1—25 HP domestic Two Drum Contractors’ Type 
\—40 HP Thomas Single Drum Contractors’ Type 
'—40 HP American 3 Drum 
HP Themas 3 Drum 
|—#0 HP Lidgerwood 
i—80 HP Clyde 3 Drum 


AIR TUGGER HOISTS 


Rand Model D6U 
7—Gardner-Denver Mode! HK 
|—Gullivan Model Lilt 
2—Joy Medel 
i—Ingersoll-Rand Model EU 
|—Gardner-Denver Medel HM 


CRUSHERS 


4—2'4" 344" New Morse Lab Jaw Crusners 
+4" « & New Morse Lab Jaw Crushers 
(5° Farrell Jaw Crusher 

24° Rodgers jaw Crusher 

« 18° Regers Jaw Crusher 

« 13° Farrell Jaw Crusher 

« 16° Hercules Jaw Crusher 

1-26" « 18° Willlam Hammermill 


OUR LARGE AND COMPLETE SHOPS ARE EQUIPPED REBUILD ANY TYPE MINING 
ELECTRICAL EQUIPMENT AND OFFER PROMPT SHIPMENT GUARANTEED RECONDITIONED 
MACHINERY. COMPLETE MANUFACTURING FACILITIES ARE ALSO AVAILABLE. 


SEND FOR NEW RECONDITIONED STOCK LIST +561-E. 


MORSE BROS. MACHINERY COMPANY 


HYDRO SEPARATOR: Hardinge 20 « 


OVERHEAD ELECTRIC TRAVELING CRANES 
20 ft. to 90 ft. span, 5 to W tons capacity 

SCREENS: Allis Chalmers Low Head 3° « 12° and 
4’ « 12°, single deck. Tyler Tyrock single 
deck, 5’ « 12’. Hummer 3’ « 10 single deck 

DENSIFIER: Wemeo 48° « 27°3" complete, new, un 
used 

FLOTATION EQUIPMENT complete, inctuding pulp 
sampler and distributer, mineral jigs, 6 cell feta 
tien machines. super charger, agitator, 4° coneen- 
trate pumps, reagent distributors, ete. Used only 
300 hours, 

BALL MILLS: One 96" « tt ft. NEW. Two Allis 
Chalmers 5 ft. x 22 ft. Tube Mills with steel heads 

ROTARY KILNS & DRYERS: Various sizes 

PAN CONVEYOR: Heavy duty 48° « (10 ft.. (00 HP 
motor, 440 volt, with speed reducer and drive 

PAN FEEDERS: Heavy duty manganese 60° « 14 ft 
20 H.P. motor, 220/440 volt. with speed reducer 
NEW condition. Link belt 36° « 10 ft. with motor 
and reducer. 

JAW CRUSHERS: 10 « 20, 15 36, 16% 30, 
$0 x 42, 42 « 40, with or without motors 

REDUCTION CRUSHER: Symons 2 ft., standard 
bow! 

DRYERS: 2—Rug 104” « 70 ft 
double shell, speed reducer 
exhauster, ete.. suitable for use as kilns. Available 
days. One 6 60 ft. complete with auxiliary 
equipment 

LOCOMOTIVE CRANE: 25 ton capacity, standard 
gauge, gasoline powered, cast steel trucks, air 

brakes, with of without yd. Williams clam 
shell bucket. thereughly modern, excellent condi 
tion. Located Minnesota. For sale or rent 

MINE HOIST SPECIAL: Vulean 650 HP... double 
drums, dia., 7'6” face, one drum clutched, 1%" 
rope, 1400 FPM. thoroughly modern, with contre! 
and safety devices 

MINE HOISTS: Single and double drum 100 HP. to 
2500 HP. with all electrical equipment. Complete 
specifications, drawing, photos available 

MOTORS: |—700 H.P. and one 450 HP. synchro 
motors, 160 RPM, 2200/4160 volts. with controls 
NEW. UNUSED. One G.E. 50 HP... 2200 volte, 
3 phase, 60 cycle, 450 RPM, with control equig- 
ment 


BUY AND SELL EQUIPMENT 
THROUGHOUT NORTH AND 
CENTRAL AMERICA 


O'NEILL 


Lansdowne, Pa. 
Phila. Phones: MAdison 3-8300 — 3-8301 


Keystone 5261 


SEARCHLIGHT SECTION 


COMPRESSORS 


cfm Gardner. Denver Type ACM 
CFM Ingersoll-Rand 

2—88 CFM Ingersoll-Rand 

1—179 CFM Ingersoll. Rand 

2-190 cfm Chicage-Preumatic Model 
Sullivan Model WL6O 
1—447 CFM Ingerse!!. Rand 

1—445 efm Worthington Model VA2 
(—637 CFM Sullivan 

CFM Unien 

1—800 CFM tngersell. Rand 


BALL AND ROD MILLS 


« 4° Marey Ball Mill 

« 48" Hardinge Conical Gall Mill 
« 22" Hardinge Conical Pebbie Mill 
« Marey Rod Mill 


CLASSIFIERS 


« Door Simplex 
« 148 Denver Simplex 
x 18° Akine Simplex 


FLOTATION MACHINES 


i—Fagregren Single Cell Type SOT 
i—Morse let-Air New Hydracell #7 
eel! Denver 212 
cell Denver #12 


RAIL 


12% to 1008 rail in stock 


DENVER, COLORADO 


SPECIALS 
2—New « 150° Kilns 

1— 26 Williams Jumbo Hammer Mill 
1—Complete Lime Hydrating Plant 
KILNS 


DRYERS 

« 30’, 8 125 

CRUSHERS 

1—48" « 42°, 24° « 3", 18" « 36", 12" « 24" Jaw 
Crushers 


2—42" « 16" Allis-Chaimers Crushing Roll 
46" « 16" rebuilt Sturtevant rolls 

2—~24" « 14” Rogers tron Works Rolls 

1—24" « 12° Farreli Bacon Crushing Rolls 

1l—No. 322 & 350 Allis-Chalmers Hydrocone Crusher 
Telesmith intercome Crusher 

1—6", 10", 16", 20° McCully Super Gyratory Crushers 
No. 3 up to No. 12 Gyratory Crushers 


BALL, ROD & TUBE MILLS 


« 10’, 8 « Ball Mill 
1—4' « 11’ Rod Mill 


« 22’ Combel 22° Tube Mill 


MISCELLANEOUS 


l—14' Air Separator 
1—4 «x 4, 6 « & and 12° « 10’ Oliver Filters 
We make new dryers-kilns and dust collectors 


Esta oferta sujeta a compromisos pervios 


HEINEKEN, INC. 
ENGINEERS 


Tel. Whitehall 4-4236 


Have you any machinery that you want sell! 


Ge 
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ALPHABETICAL INDEX ADVERTISERS 


indicates more product information may found company advertising appearing 1956 
Mining Guidebook and Buying Directory Issue. Check your Guidebook index. 


Acker Drill Co., I ‘ 140 H y Equipment Ce ty 180 Texas Gulf § 


1 Sherman-Hoff Pump ‘ er Hey! & Patter 18 Thermoid Co 
*Allis-Chalmere Mig. Co Hough Co,, Frank G 165 *Thompson Pdts. Co 196 
Allis Ch Timken Roller Bearing Co Fourth Cover 
yatruction Met I) 4.4 161 *Traylor Engrg. & Mfg. Co 152 

‘ 


nited States Rubber Co 


Con tr. Equip. Div.) 119 Mech. Goods Div.) 107 

Brake e 169 Co United States Rubber Co. (Tire Div.) 146, 147 

*Ameri V ( 194 Drott Mig. Co.) 59 *United States Steel Corp 14, 25 

Armour Che Ip Arr ( | Int tional Nickel Co., In 58 *United States Steel Export C« 14, 25 
Armetrong- ray & Co 190 


Atlas Car & Mig. Co 144 


Walworth Co 159 
Bemis ro. Bag 162 *Wedge Wire Corp. 139 
Bethlehem Steel Saun Mfg. Engrg. 113 End Chemical Corp 191 
Birdsboro 1 Vdry. & Machine 189 Bas 184 Western Machinery 157 
*Bixby-Zimmer Engrg. Co 146 oe g Co 62. 63 Western Precipitation Corp 175 
Booth Co., li 184 Westinghouse Electric Co 22, 23 
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Idlers 


UNIT-SEALED PRE-LUBRICATED TIMKEN BEARINGS 


UNIT-SEALED 

PRE-LUBRICATED DUTY IDLER 
TIMKEN BEARINGS 


Unit-Sealed Conveyor Idlers, incorporating Timken Bear- 


FLAT BELT 
ings, Garlock Klozures, are the answer the prayer. 


The Unit Bearing unto provide ample but 


not excessive grease reservoir. This represents saving grease and further 
RUBBER DISC IMPACT 


eliminates any possible migration the grease from upper lower bearings 


inclined rolls. The lubricant top quality water repellent grease 


stable consistency with wide temperature range for long life. 


Most important—this construction permits operating the Continental 


Idler without relubrication for years depending upon the severity 


SELF-ALIGNING TROUGHING IDLER 
THE ULTIMATE MINIMUM MAINTENANCE 
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one the world’s largest phosphate beds, near 
Soda Springs, Idaho, this CAT* D397 Electric Set 
the main source power for the crushing plant 
shown here, Output the crusher, owned Morrison- 
Knudsen Co., tons per eight-hour day 
The crushed quartzite raw 
material used Monsanto Chemical nearby 
elemental phosphorus plant. 


The D397 Electric Set furnishes power for 125 
motor the Simmons cone crusher, 100 
motor the Cedarapids jaw crusher, and nine motors 
totaling conveyors and vibrator screens. 

Now there new Caterpillar D397 Electric Set 
with Turbocharger, developing 350 self- 


regulated for easy, adjustment-free operation and 
steady voltage. incorporates amazing 
new generator, which exactly matches the D397 En- 


gine powering it. 


Reliability and long life are important elec- 
tric set, which often called upon for continuous 
operation. The Caterpillar D397 has both, with such 
features aluminum alloy bearings, 
hardened crankshaft and cylinder liners. also has 
highly effective oil and air filters designed protect 
the engine’s Caterpillar-built precision under even the 
dustiest conditions. 

There complete line Caterpillar portable 
and stationary Electric Sets, 350 KW. 
Caterpillar Dealer who provides skilled service and 
parts you can trust has full details the engine 


electric set best suited your operation. See him today. 


Caterpillar Tractor Co., Peoria, Illinois, U.S. 


CATERPILLAR’ 
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FINEST QUALITY 


TRUCO CONCAVE 
BLAST HOLE 


IMPREGNATED 
CORING BIT 


TRUCO 


TRUCO 


BORTZ 


WHEEL TRUEING TOOL COMPANY 
3200 Davison Avenue, Detroit 38, Michigan 


the American tradition 


Twice day quick transformation overtook the old frame garage John Street, 
Detroit. seven the morning, the doors swung open, spindly car chugged out and 
the garage became busy little workshop. Some time after dark, the car was driven back 
and, for few hours, the workshop was garage again. 

workshop, had for very special was here that our 
Company came into being and set the first local shop devoted exclusively making 
industrial diamond 

But, far more important, was the first place the whole midwest where industry 
could find complete stock fine industrial diamonds, imported direct Detroit, 
and superior stocks previously ible only New York. 

Such convenience taken for granted nowadays and the mails deliver thousands 
our diamond selections yearly, but, those days, was innovation and useful 
almost time all, the old frame garage (which had cost needed 

2-foot addition (which cost another $50.00). 

And, that was but the beginning. Today, our plants are the most modern 
industry and the intervening years our laboratories have pioneered many the 
most innovations diamond tool technology, including Engineered Diamond 


and Truco Engineered Diamond Bits. 


And, today, every major drilling operation throughout the world, Truco 
Engineered Diamond Bits enjoy unique reputation for fast, accurate, dependab 
cutting any formation and for their ability deliver important economies rig 
time and footage costs. May send you the Truco Diamond Bit Cat: 


*Engineered Diamond Tools are diamond tools engineered the job and guaranteed 


TRUCO DIAMOND BITS 


WHEEL TRUEING TOOL CO. CANADA, LTD. 
575 Langlois Ave swe, Windsor, Ont., Canada 
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Use the same drill steel 


—just switch the 


interchangeable rock bits 
let you switch bit types 
without switching drill steels 


interchangeable bits away with the old- 
style, time-wasting chore changing drill steels every 

time bit types are switched. Now drillers use the same drill 
steel, easily and quickly switch Timken bits the ground 
changes—right the job. Dozens Timken bits, both 
multi-use and carbide insert, fit the same drill steel. takes 
only minute less unscrew one Timken bit and screw 
different one. Work keeps moving using the most 


effective and economical bit for the ground conditions. 


And savings mount. You can cut costly drill steel inven- 
tory. You get long, economical bit wear because Timken 
bits are made from electric furnace Timken fine alloy steel. 
We're the only American rock bit manufacturer that takes 
this extra quality control step. And Timken bits have 
shoulder-union especially developed the Timken Com- 
pany that keeps drilling impact from damaging threads. 


Our rock bit engineers will gladly help your drilling 


your best bet for the best bit...for every job 


problems. put their more than twenty years 
experience work help you cut your drilling costs. 
Just write: The Timken Roller Bearing Company, Rock 
Bit Division, Canton Ohio. Cable 


WHERE YOU CUT COST WITH 
TIMKEN MULTI-USE BITS 


Most economical for ordinary ground. 
With correct and controlled recondi- 
tioning, they give the lowest cost per 
foot hole when full increments steel 
can 


WHERE YOU CUT COST WITH 
TIMKEN CARBIDE INSERT BITS 


Give highest speed through hard, abra- 
sive Also most economical for 
constant gauge holes, small diameter 
holes, very deep holes. 
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